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GMaa, It wag ®afly r@®©gali«i tMt iioia.® osa ptrfoF® tto« 
ftmetleft of the mq-pb «xpta:slv« snd lees readily afallafel# 
»alt IiBt til® e®aT«i»il©ii ©f mtmrnhee t© femtntabl® saisre for 
the prodwetlOR @f ale#ii©l. M&re tii® •reports of 
»any lav«gtlgatOM la tfes fnlted itatag also' liave indicated 
ttiat tb# «•# of fttagal mfl&Xytiis. leat® to higher 
ftleohol jieMi than d©@t tfct ag« of a&lt,, fMe Increased 
«fflolea©y tefi.g stl»«i lnt«r#it la tJif wmtQm f«g«l tagjote 
wtol#li ema hyApolfZ® ©tareliet* fhlt p*©mp of ©iisynei, mw 
te®lg»st«i :ai faagAl Ims laaay asA vspltA 
laduttrlml mppllmtlmB In gMltl®n t© lt« present aod 
p©t«atl&l ii#e la tto« graim-'&loQ.liol f@r»#atAtl@a, 
Fmngal eajt»b6k|'4i»a»®« &» now widtlj iis«d la the fsed 
liiattityiefi, itaets m im fertaft mallsig, m& la tfee 0©.nir«rBlOE 
of &©ld-»®dlfi»fi stareties t© .®we«t filmp# of the a«fli?ea 
»we«ta®ii, viieealty, ani other ftoyglcsl «nnl ebsoloal 
pFopertlts. fbe pMrsaeeiitieal ladMst'rles m w®ll ae th@ 
ttannfaettti'® of elglng aftt«.rl&l«,, adfeeslwg and, dry-el e an lag 
pp@fara,tl©iig for th# t«attll« «iii pftf«r latostrlss fcair# found 
©xteaslT®^ m«t« for tiitfi# tung»l tniyaei. 
It appears from tM® llt«ratii.rt afailatol# thst pr©gir«»® 
In tlj,e ka©wlf%t ©f tli® amylalytle eooteut ef fungal ©uisyae 
prep&ratloae has b«eii paplfl. la wmmt ytara. Lately, tlit 
laportmne® of anyloglueeilAai# in tb# l^drolysls of staroli 
3 
b&B tapbatiftt, TMe smzyme^ formmifly well teowa as 
aaltaft®, hm "been At»©n»ti*«.te<t t© b« a0iTi-Bpeelfie for tlie 
di«a©.0li«f:|i© aaltOB® a® 8Wbstl*at«» teat Is ale® eapatele of 
iiydF®ljEi»f Bt&reh «.M ©tl».r ollgo«ftoeli*i*it#-g toirlng 1,4-
glmeesMle llnkfcfeg» fkt pi»«®#iio# @f %Ma glaeoeldafit In 
fmafal pFtp&Fatieiti Jme offered an alt®ra»tlT© 
«xplaii&ti©a foj» tim lnei?ea«»d jlesli.® $f alooli©! from graia® 
wiben a©ld» art «s«t insttad of nalt fer saeetoafifieatloa. 
k mvaTmv ®f woafkers 3mv# indicated the iwpdptane® of thia 
faetoi* in the prodwetien ©f fei*Meiit«.blt mmgrnm trm st&reh 
by fiiwgal ©nsyffit iJf«pai»sti©ai. 
file pjrettnt; iiiTtitlgatlea **,« earpltd ©tit with tfe® 
h#pe ®f flafliiif w&yt f^r tl» pwcitlmtlon of tli« glueosldse® 
Ag.pipgillae aigey iUlL 33§-. fliis etr&ln ®f »©ld. has b«en 
•refoptet t© preln®# Mfli fltltg #f ale©hol ag & emehmitying 
&gmtt «afl ®»Eyiie pmp&mtimB' frm it sr# tooirtt to^ b# iiifh 
in aayl©gliie©®ii&fie R€tiTity» la tMs wqfIe w@f« 
directed tewaMt ©bt&iaiag tli« gltie©8li*se fi*s» tite' melfi 
f i l trste  i i i  m Migli l f  parlf l tA f&rm wbleis  i s  ats irsbl© for  
&« laei*«ai®d BMti»»t«iiAiBf @f tiie exmt mtum aal fuwctloa 
of th® Bmyme m wtll ».s f@r itfiniag tM eoaditioEe fo^r 
&€diti©iial stndi#e about it. fb§ amilateility of p«p® 
fwagal ®arb®%42»a.i®g had ia the past and will ia tkm fatmre 
k' 
aueli to ^tkr knowledge of ataf©h etruetare and 
to mr ttndspst&tttirig ©f ttie atelisiitgas &ttion of 
on epeelfic eufettrmtei* 
I 
II. lEflll O-F LIflEAfffil 
j|» iiiltafit aad A»yloglweosltiifi« 
1, S&rboliyi.i*a.t# ABllt tey .aaltage afld. agjlegl^eQ-
gii&lig 
fwo 'majer alpiife gluao'siaie llak^ts are knmn t© occiai? 
Im tlie •»%&TQh e©ap©iitat». Myl©ee om%s.ixiB tim 
llukag# asd tM®, t#getliet» wltii tfe® i® 
fOMBt in sjiflop«0'tis# Iktlaa, ia a i»«e-tnt •pm-'per ©n th@ 
tntyaic bMmMown • ©f itareh Cl6i)* hme divided the enzyasi 
knmn to attaek tli# &Xpl»-i,>-linlaf#fi in tM stareli a©l«-
ciile OP paftiftlly itgp&dtd fitswfe »©l#emlt into two well 
tefinti. gmupm^. Imiyate of th# first fpoap mn only to^dro-
lfg& a l,#*liiika§t sitmted «t tim t®i*ainal noti-reteeing 
@»t of the aoleeitle. The pradwet df the Iiytoolytie action 
is thtrsfeF© flueoie, ant tlit tasyae ppofrsieee along til® 
moleemi® in an ena-wie# fstMcsa antll linear #'ttbBtratfi 
is ceapletely «sonvtrt®d to gltte@©«» Ckaiafi of glmmsw 
rtsitef® ttaitet only hj alpiia 1,^?- linkagt® are atta©l:®d. 
laltag# ffQ® fe&ktw' y®i.8t •«««« t® txsrelt® mm§ «p#ei-
•fleity witti i»©sp«et t© ths ii®#-^of th« gatestrmte, ©Jaewing 
no aetion m Mylos#. UllMai iMmm S^ac amylase, 
6 
Aspergillna aiger aajloglwooildae©, and Glostridlua aoeto-
butylleum aaltase on th© other band, aeem to exert their 
action ind©pendently of tht aol©ciilar size of the substrate. 
The seooiid group of the ©ntysei hydrolyi;liiig alpha-1,4 
llnkagt®, namely the alpha- m& beta-aoylaeee, differ from 
the first group In their ..Inability to hydroly^e the terminal 
linkage® at elthtr end of the aol.ftciile. fh© beta-amylase 
BhowB soffie similarity to the first group of enaymes In that 
its action btgine at the non-reduoing chain end. fhe final 
•oroduots of the hydrolytlc aetion of both, alpha- and b®ta-
aaylaie.® are oaltos© and aaltotrlose, fhe beta-aoylase acts 
In an end-wlee faihlon while the alpha-aoylas© acts by 
random iclssion. 
2» Sourcea and eo.iB@ Drt-par&tloni ..of maltaa© and 
aay1QgluoQg idae e 
M&ltaee la found widely distributed in nature In aoet 
plant and animal tlaeuee* So»e yeasti, aolde and bacteria 
are good eoureae of th« ©nzyat.. For a true naltase, the 
Bpeelfie eubstratea ar« oaltoe© and alpha-glucosides. Cer^-
tain enzynes ha.?,lng aaltai© activity or causing hydrolysis 
of Baltose«; how@Tar, havt be@n found to iiydrolyz,® higher 
oarbo.hyarat@8 suoh ae • starch and dextrine into lower 
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(133,) la pFodiieiiig fpoa tak&«dla»tss« a aaltas® prepmration 
tme of alpbi.-fti^la««. fh® um ©f mM a»4 pp®«iplt&tl©ii 
toj al0©te®l vas fount partlemlafly M ffialtaee 
*as a«tt fmm taka«dlast&s« wliie^ was ftt«p«ndt4 
In wat#r &ad ffaetloatttei with al©Qli©l. fiie rtfiiiltiag 
prtelpitate with 7© pmr mnt &le®lMJl wm in water 
ita# t© pi «tt«peftsl®a 'wm kept at 30® C, 
foT X homr^, them tialyset, fllttreA m§. dried* M^thm 
maltme :pi»®pw®ti@a w&# ©fel&lutt fmm e0.is®«rei«l Agiitpgilltiig 
erygftg »®li teaa# the •atyw wa« ©xtr&etei froa tMe toraa 
wit.|i water at p©d» tt^tr&ture. f&« t^Etraet was «Q«t©s«A 
Qhmm el®t&, etatrifoftd, anA laiaoiiiiw eiilf&t# was 
itdd«4 to e^Mplet© Bmturm-tlm* fM piHi©ipitat« w&g filtered 
oa pmrifitt tiato«ae#ott» %mw%h, tiesolwfi In water &nA 
•teroi^.iit t© pi 3,0 witk 1 aoraal li^€roefa.l©ri© a^ia» Mt®r 
liieiifeati©a at tlit &©ia pE at 3# f®r 3® BliiMt#s, tJbt® 
prepftratlsn w« e©@l«a t© 9® aat pr®@ipitattt with eolA • 
95 .per mnt ethyl &l©@lial m% a final eoii©#ntratloa «f 70 
per etiit, I'ja® r#i.«ltl^ prtelpltat® wm tialyged «faia«t 
water, fiit laeeliiM® aatter mm&iniug after dialysis wat 
r®»6¥«i fey filtration &Bi tl» retttltiag flltrat# was tritd. 
Limit a«,j£trla&®t» alptea-aaflme® aM asltaet wert ©tetsliiea 
fr©» sttfe««rf«t etiltttrti ©f A«-B§rgillme nlmr fey I-lppi aai 
co~#©rkers C8f|, la tMelr iept-ration mn& ptirlfi©»tioR ©f 
9 
aaltai®, tim ©©aplete rtaoval of Xl»lt textrliias® preseattt 
til® aefit dlfficttlty* fJaelp pFoettms»e tllmlaattd all slpftta'-> 
a»j-la«« attlTity fent eamtta deitrmctlcja of amcb of thM 
srlgla&l aaltas® and appi'teift ls l® l l» i t  &mtrlm&e9 mtivl t f  
was still pt-t&lasi itt tfcel.i» faF««t pi*#p«ra,ti©a, fh^Xit best 
s®p&F&tloii 0f .Haifa#® w&B after sdsoipptloa on 
fttllti»*8 m&rth, ftoB »®lt filtfat© fr©a s«l»»ei*g«4 anlttir«« 
Afipcyg-illas Rlgfeg nft#!? adjwetliif t© pi f »Q wa« tptfttet 
with 30 p@.r,'©®Bt l«at metmtm f©ll@w#A hf 10 p©i» e«Bt 
pMsf&&%««, ffe® mixtmre aftsF itlFriag f®3? 20 
wfei ©©atfifmged, aad the fl ©f tii« iiap#ri»t«t wsg 
adjiaettd t® ^*1 t© %»5 1&tf®y« Mdltloa ©f 2 per mat 
eartli# laltas# was eluttt fmm tim BAsm'^mt by a 0,2 aolai* 
phospMate tanffer,. pi • The aetiTity 0f tKe tafym® 
prepar&tlea #btaiii.«4 wag 15#8 per mmt f©i» 
tt&llmft aid 2.7 per ®«.nt tn'trolysie tm llKilt atxtrlBage. 
It wm f<jm4 tiiftt aMltienal tptatwatt ytith fuller •« taptli 
aid aot affo,rd any fartfeti* ®«f.ii|»ati®n ©f tte two «iiisy«ts, 
e©ya«,tt t-ttd Laaflyk'k# t23), In %Mlr •gtudy ©» the ft-etl©n 
of »old eatyMs la ttarefe saoelmfifleatlta t#ffioiistrat@4 
timt t.li« #vali»ittl0« ®f fttngftl tliotjlA Ineliid® 
ffltasmi'ttteat ©f glme©f®iile aetiirity fti w«ll a« alptia-aaylat® 
aetlflty ilnet tfet i»ate aai e®apltt«»««.# of star©_ii hytroly-
ele itpena to & large eMtent m the- a#tlirlt|' ef tM 
3.0 
6ar'b©ii|'di»®«« #asy«® tiiat %m "be miatiired 1»y It® 
action ©m f©p tM» pwfp©««, %h%f lnT«etigat«i a 
atinbti* of ©s*fftiil«»e ©f tl»' AgB»pgilia8 aafi RMgemii f#a«r«t 
iaelmdlag various str&iai ®f Atpgyglllttg nigaf. Aspaggillaa 
Sam# Stem'iilfiSffi Atta etli#3?«. tw© ailimi ®P»eie«» 
liiisQgmw tel.ea&y 1705 aafi Bhizooiae ®p» «l©mlara* ilK» 
ISfl mm tsmd. lalt^titing la ttet ttey ffedweta. only 
t»®«i ©.f elpba-siifl&s®, "femt w«Fe itlll feirly tffieienf 
ia ttoi predttctlea ©f aleohel frea' itareh, ffee ewltUB® 
filtrate froa RMzusaa sp# ^Bonlari" SSIBL ISfl wae reported 
t© contain iatsmeftimtt glaeegtaie aetlvltf wltii aXaoet a© 
alpka-aBylmi© sietlTlty* was f&irlj 
rapiilf Isttt witliQtit aay 4©t@etaM« ©f 
Til© iJ-eittlts ©f a mmh%T @f ir©i»lE«rs la-?# Indieatet tliat 
tte py04tteti®ii ©f «ni|ri»e fey a®ltt is definitelj Imflweaetd 
tey ttote am'bitmte as well as the itr&iE of a©M msed C30,. 
Hi). l©rktp« at the B.®fl©iiftl I«:tt&i*eh hAbormtrnj 
&% Peorl&i Illiaoli, iia^ri inftgtifattt tli« tmtom iafla-
@Rcirig tla® p3?ofitt©tl€>a ®f alpi»*a«fl.sfi® and B&lt»s« by 
eeFt&ia AtiPtrgilli Cl52). the ms® of different aetla &f-
feoted til© yl«lA« of alpiifr»«jlft8e ant aalt»g«, but a« 
tifferent wdis pr©€ii©®4 mpfiBf aaottnt# ©f aeld when 
ii®t&Mlis#t, It wai tiffiettit to ®t|iai»€tte tht efftstg of 
til.® ffitdltaa Itetlf from tJbe &tt®ii4siiit effeet® of tli© acid 
%% 
?ta©t If wsi feuad aa ltt©r®as« ia mvTmn 
smrm tfe® pi wiill# m iEei*#ai« ia the nltrogeso 
«o«r©« ra4§#a til® pi* to afttapt t# tak# eare of mny 
w&rl&tim frm tills $©mrm wm mmA» Ir majnillnf tli« mtdift 
to farl©«g pM Itwla pFlof t© iaoetil&tloa*- Alpim-anylm®® 
wag fihowB to quite to eiiAiig«® In 
t&e pi le*#l'6f t^e *Ml« malttiee p.r#auotl©a wai 
«iig®ati&liy tlie^ t&a# fe0tw««ii fl' ^ ,2.5 &sfi T.IS-. Intf^aseS 
ms® ©f tkla itlll&ft s©lidi» a §@©4 Bitr#g«ii .eettre®, yaiesA 
th% tmmlml si with &tt 6.tt.«aamttt laereaat In alpM-aaylas# 
tredaetlsR hf tfee Incrtatti, aae of em*m aeal, & g©o4 
oartea four©#, th« ssi ttaae tfe« i-ltid ©f alpto-
mfX&n** 'WQwm^T, %M la©p#a»«i, afl# ©f e®i»n B«al 
til® field @f iialtft««. fli« tt«« $f eeleina ©ai*l»©aiite, prtTl-
onely lfteorp®Fat«t Into the «M1» to ©oatmi tlm pH 1®TO1 
(8?, 281 was jfowai t® he fittflasatal to tfe« Mgiitst yiel€» 
#f »altaa«» % &tJtt,©tlBg tfee eeaeestystlsns ®f aietlller#* 
tliltt stlll&g® aat eoFa meal ia tit# metlw, it w&s rtported 
p^ieitel® to e^ati*©!, to seat- tJi# yields of feotfe 
RlpMifc-i.a|-lai# mm aaltae®. ?ai»l,.&ti©ai ©f t.ii« mmmutwrntiom 
of t^ lagrttleati. ©f tii@.a#di» affeotet tfa® prodwetlow of 
alpi»*&ii2rl&it &ad aalta®® la ©f Aei^ergillme nlsm 
»»1L 330, m& jksmmlllmB mwM'm ilBL ^5i hut l«8s wrkedly 
In ewltures ©f AgBemillme aig»f KKii 13?.. ffa« ««lan« 
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fht pr^dttetloB of yeait saltAi© !»« toten dtnemetratet 
to b® #iitoan©«€ "by tii® &4aiti®a ©f s'n InMmr for tli® tnzyae 
fifnttasig. Spiegelfflsm and e©-if©i»S:#3?» Cl^3), hmm Mhom 
tfi&t fflalt®se mn ladme# tfe© ©f maitasi®. lettoyl 
alpi»«flu®0slt@ tea# ®,l,Bo to®«n to 'b# an ladwetr ©f 
»al%a§t &% e®a©«nl»i»&tloii i«ml® mt tttiliiation eoiald 
not 15« det®et@i .ClW*), 
®. i&,eterial ijBylealiae©e idaii». M&ltase aetlTlty k&s 
Isimn q«ilt« fr®ta#ii"lly in e©ajmnetloE wltii baeterial 
affiylag#®. 1©8« Clt^) to Ms ©a tiit amylags ot 
MteTOi rep&rtm the pj?ts«a.®e ©f aaltaet la %hs 
m%fmB togtttaifip witfe th« aajlase* flit two 
mzjme vers «epa»ted by filtirlag lyfl© «up«re«l 
i«Teml tint# wMeti letata to 8#l©©tiir®ly T^mom tbe 
mltafi'® aladst 
leektaiHiIl and leytotyt {$€} tiiat tfe© ©rganiea 
CleefriAit ta  &mtQhWLtwll®uu pi»otmeed a s«lt4®@ when grown 
la »«di« «0Bt*iainf maltes# fts tjb.0 tol# earlb^^arat®» fhe 
aalt&se thws shewtd m& «tai»€sii-splitting &0tlvlt|'* 
lt»B %km ©rg&nisa wa,i gpmm sa itareii -iieti*., tiie emltur# 
f l l t fat te  e@ataiE«d le t i i  amylase malt&s®, fh» UMltmrn 
If 
was rsp@rt«€ t© be speclfle t&T *altos« ant aet aa slplia-
flaeoeidai®, 
fheift» sua iaiF Cl67, 1S8) stated thmt aeeptte t.h.« 
stewing «iffi'ile.3Pity feetsfttn tim nflmm ©f ClssfgiaitayB 
a-eitobutyliettte mat glostiyidim toatyyleaa. tbe mzym-B 
production "by tli® two ©rgaiiltttg Ftvtsli &ft interesting 
Mft@renm» Wljen gwra o» «t«r©te* tfc® f^mer ##©r@t@« tootli 
sad -iialtas®, but whsn growa on only m&lt&s® 
ii fht ©rfnaiiB wiisn growa oa atmreli 
©nljr mylme tmt m Mt oaltafi® 
whea ttet »«tiw ©#Etaln8 te&tii. itareh aat aaltest. 
l©y and Itey (12S) haw a»ylag® 
filtrat@a ®f Mtyl ^rgmaiem 1*38 CwleeoRgia) and 2 pmm 
BtmiOM &t Glu&tyiaim aeatatetylieiaa. ,fli® filtfatti ¥«i»t 
Bh0wm by est&Misbtt to eeatftin 
eyiaaiA«*laM e&eo'lmFifyiiif asyl^s# Cbfta-sayl&et typ«), 
limit dt,*tyiii»i«, aad -agiltaB#* 
Fi»«n©li ana Iiiapp (34) lepapatei flat a&ltaet fi*&etioii 
froa Ally stole t»e# of a3.phA*«ylfti« mctiirity in am 
eazyR# ppefufatien f»ffl Clortyidiiia aaetebutylleuffi toy, 
&€0©i<toiilg tlie fraetioa ©mtryin^ th® a»ylost aetivity upon 
gtafeb gTmmlm fro® sa ae«ton«»w.ateF ioltition* 
A pg«ttdo-»*lta«t aefiTity wat reperlit toy M®ito€ and 
foyriani (lil)* fM® emjms prepar&t leu was ©totsined fp®it 
• ZQ 
mXtntm &f leeherieMia eolt.. aai tb# ©mjbi® sttaeA t© b@ 
atel* %© prQ&mm & polysaettoayld® aleng' wltii 
The ^-^orkef® pr©po»)St th@ aaw MtylcjaaltaB® f©i» 
tMs tasyat wMeJa Is pr«8«ftf ia ®2stFaetg of th» ba©t®.rla 
mlf wfeea ©ia3Lt«i»«€ ^ on In a lat®p paper, Cl02) 
the »m9 wmk$T§ dsieflfe^d their preet'duF® tqr th® pftpara-
tioa a»fi fsftial ptti*ifleatl#a ®f aayleaaltage which ylaldtd 
ail ©a&f»® «©lm%l©R wfelth eottla -tt^ompos# 5000 iil©r®»©l®® ©f 
m&ltme p9T feo«i» p«i» 
fii# 0@etti*f«ae« @f faat to#«n p.@liited out In itlll 
otimr .©rgssisa® fieli a® I*itetoba#illng delbrme^li. C&rwm-^ 
im. 
t» Qtligi* plant, aad ftalaal, >M aayleglmeosldag®. 
iwtrO'tts «xaapl«« #f tlie mewprrnnm ©f aaltas® art 
gimu toy §©tt«eMk In his r«vlt* ©f a.lpfeit-'B-»flweoil-* 
i.a«®g, terain&ttd ««®ts @f mli«, Mi»l«.y, oat, .«ag&r ean®, 
mj T?®aR, p©tAt® asd peat ar# &«oag tii©st ffleatlonsd me 
spsel#s, la •aRisali, tl» pf@staet of 
a«lta«t Ms €«»0.Rstr»ttt m&lnly la tk« filgeetlT® tr&et 
and la bloofi g«pwi, fh# «ii«3r«® Is «.leo kaewn to ocemr In 
fxtr&ct® trom IlvtF of »#«• &iita&l.i and la tli« skelatftl 
»«®cl© ®f ag well ag In tlie liaaei" ©f foiae. 
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3* Batttre of mtlQU on fliffeytnt &a4 pTOiseytlee 
M&ltmm, the mzymmtl® kyip^ljili of a&ltote l»t© 
glueose was f%m% degoribtt ly Mmmk mud Itrea (1#) wh© 
as«'d paaert&fi extf^set «<! arita, stotddea lntt««ttn®l wall 
«« tomfett &t til® •niyat, ' A sliillaf ii^arelftS© clemrngt 
of iialtee# Iby -taliTa a,ad.fef salt diastaet wag otoserTed 
ln€«p«n€«atly tm Itrlag C158K A first attempt t© 
purify th« aalt'08®-»plittliig mzjmm tmm tke gi»aiii® ©f 
«a«|- eti'tale "by pepsatst &le®li©l pFeeipitatioa was iiall« tey 
6'tittM C^l). I® ©allet tiit «iisy»« Ismt it was 
tt@t ttatll Fltektr 13,2) f©aM tii« mzymm in y@ast wltii a 
siffillar aeti'Tity t©wa.M« salt©#®,' timt tto «Etymt got tlat 
aa«@ »»alta«®^ as pwrie«gl|- sttgfefttM fey lowtuelot 111), 
Since tten, tim n&me mltm^ ima toeea to r®fer to that 
@nzy»« wMeli Jteg f©j? its Mologie&l smfestrate, »alte®« 
C4-&lpJaa»B-gliie©pyi*«ii©#jl-S»gl«60S#), tfe# ditae'eMRride #e€ 
pTOdiaet '©f aayli^it aetion m eayl©®©* «»yl0pe.c!tiii, »ad 
glyeogtm* a©w#v«i*,. as ,l»f 1mm prefltmely stattt, mltast 
tmm a &t differtiit se^F®#® i»s b«@n foimd to 
hytpolyzt aot ©aly maltose Mt also starcb aat dtxtFia® 
&e well. Itiiee, & ii«»1aei' of aifftreat aaseg tar tiie 
tugyia® feaw appeared la tii® lit«mtmr«. 
at 
fh© tfttlflett}' maltmfi® Is 
ttoroafhly fef §0tt«elialk in Ms rtview of alpfea-B-
glaeosldatts • Itglfies aalt©®.®, a Ea»to#F ©f o&ltos® de^lm-
ttTt-s md s©®e alfeyl nad mr^l mlpka-B-ilwodfymaoiMe® are 
mete4 mpm 'bjr tlie 
l.slbo-wita (85) h&B •41ff«r«ntlat0€ %w& tfpBe of »altaee», 
Oae tjpe, dtslfaattfi me %XmmeMm§XtmaB*, is reppmentsd 
hy feast aaltass aM le by a Mgii 4«gi*ee ©f 
teltraae® toward itriaetup&l eMagti la the part ©f 
Iti flil® tjp@ mm aet alkyl md aryl alpJm-
D-glaeoeltti sad aaiiy ,«a3.to«« a«i»lTa%i"r#fi» • ffa® ««coa4 type 
trm hmrl&y wit and «old« ma teySrolyst only laltoee, aat 
t.jliei*efoi»« i,@«® not lolemt® my BtruQtm&X eimagt In the 
sglmooB mi tt J of »«.it©ge, 
JUatei* investIfati©as, iiewtftr, by '©tfeti? worktrs imw 
€l«»fwltb ela.«elfl©&tl©E et aalta«#i. 
Iftdealiafta -Clgl) el.®l»e4 timt i» s»fflei@nt m&ym c©a-
mntT&timB m»m mmlt aai. toydfolyme iittbyl 
ajfl»-gl«»el4t» Se etaflitrtt all mslt*s#i t© 1st giueoeMo-
fanbtF a»i Ilelnep ClSU eoa® enEjafts fro®-
SelantiMt a iol&aaetstii frmlt fr®® Slaa* S©iie 
eafl»hfdi»sstB wer# ©festpwt laeladlng'®. m&ltmm* It was 
that aot all. th« wti'® hydrolyised t® 
m 
tilt @xt«at % tb« fruit maltase 8t«dl@d, Soa® wem 
mt liyarolj$«d at all, »weli as weti^l alpfea-flaeogld© ©Ttii 
aftei- fO howre, mm. ©tJaei*®. w#p« l^dfolfttd mly vepj 
PfatEyl &lptoB-*fltie©»iae was •toydrolyted only up to k per mnt 
la how®, T®.«fe©i* and Ileiaer esneludsd tiat there app@ai* 
t© ®xi«t M gmmpB ©f aaltasfsi ©ae wMefa-splits ffletiiyl 
alp.te»flM©©«id« mad ©tte#!*' aApli»-§lt*e©iii®s m well m maltoe® 
rapidly, to wMeh tkty ppop®e® the na»« "true al:pim-.fl«@©»l-
dafi«i*l th.« »@e©iid fwiip of »altss@i wM©li feyar®lyis«fi • 
iialt0i« rapidly, tout wMcM aeti rmy ®lowly on 8me alpha-
fliieofiide® 4e#s not aet ©a otb®ri at *11. It was 
sttfgetttH tlmt tfee latter typt fe« c&lltd alpM-
flaeoiiiastt*, 
WMl#- I^eitewitE »6iiitaiM«i. isie t1#w of tte 2 types of 
fflaltas®# irliiih h« aa»#A glm0©»«&ltfte# aaft glaeosido-a&ltee®, 
and liitenfaagsn elaiatd that all iialtasee are glueosito-
malta##®, LslteowltE and H®sti»iii i$$) InTestigateA further 
th@ ip#eifi©ity ©f tfee aaltOit-splittlEg tnsyat. In th® 
eottrs® ©f a eeri®* of t#gts tft tjtes htst «t«,Mlity of dif-
f«r®nt l©ti ©f tAfi-di&Btaie, Ltib©witi and Heetria, hm&mitf 
femnd bqmb taka-niiltafi® pr«pai»ati©Bg whiefe were pee-aliarly 
rtsist&nt to iaaetlTfeti®ii fey heat. When a eolmtien of ti» 
enzyne wa* fe®st«S to the boiling point, the r«.iifit®nt 
pre|>aratlea# loat their ability to split gtteroB® and ala© 
2^  
wiiat sligM a-etlTlty timy formerly poestised to. spilt atethyl 
alpha-glweosIS®, fJiey retained, bowrtr, ©f 3?©gea@r&ted 
after litatlnf most ©f t,li®lr aMlltj t© split ffialtoi®. It 
wfts coneliidea, timref&rm, tibat tft® Inftrilen of ttieiKSs# l»y 
t&ka-dlaitai© 1» not «vea p&ptlally ia® to t.ak0.-i!«ltas« 
but to a dlitlnot t»Jr.a-BMei»ss®, A fartii«i* proof tha.t jemt 
ro&lt&ee and tnka-naltaee ar® aifftrent wai furnlsliei by a 
it.ndy of tiie tffe©t &t tfika-tlaetasf on y®B.Bt aaltas® solu­
tion. le&st maltmi®' eoltttlen Inettbattd for & 4©flnit® 
period .of tlae wltja & tufflclent eonetatratlon ©f ta.J-.a-. 
dlftstae© lost e©»plet#ly ite ability to hydrolyi© @lth«r 
nettoyl alplia-glmoosldt or aaltsi®, fh@ ability of the 
tRka-ttftlt&@® to fplit Maltote wm not vemwB^ ttM«r tlio«« 
eonSltlons. 
To r©fttt€ fttrtiier W.@ldeahft.f®n*8 tl»0ry tto&t %im 
Balto.8e-splltt.lag f&et©r &t taka-dlRfit&se 1® .an alpM-
glaooelAase Identleal vltti tke «ttoro«e-ipllttlnf faetor, 
gl.«eofi«craie, I»©lb0^lt2 ant liitrln (-8#) r#p®rt®t that 
brief in®abatl©n at pi 3.5 eeapletfly dtstroyti t&l.a-sMorEit, 
wMle the fe®at stable taka-»aits.Be retained full actlTlty. 
fills provided further pr0o.f tfeat the two enayaea ar@ 
dlstlnet from e6c,h ©tiier. 
A rather «xt.ta«lv© etttfty on tfcie epeelflclty of »©ld 
ffialtai.® was later by Esetrln {53)» fayfirolytlc 
m 
aetlTlty of taks-dlastas® pyepai'&tloiie oa a 
tittttb®!' of aatar&l a»i sfuttottie *»§• Imraetl-
gst«4, Attwr laemfeatios f©i» a long ptrliit., a very elagglsii 
&M sliglit tafdi»<5ly«ii ®f me^feyi alpl»«fl«©0iid® was ob-
•terwa* Wfe#n, tewtver, amitaMe takm-iiaetag# pp«pai*atioRi 
were «xp©0#d for m brief period of ti«# to the tmp^T&ture 
of ^feoiliiif water, thtly epteifleily r-mgm mm mdically 
efeaiifet, wae aiitiagulihfd fmm ©th@r taks-
ollgftsti "by Its fefat etaMllty. leat treated taka-
diaetfts® ppepai*ati©iis eottlS «pllt ®alto»© and aaltoMonie 
a§ld, btit w«i»f laaotlT# tm&vAs otlitr amfe»ti*ates fltudled. 
f^a-iaaltast wme als^o fouad ael4 ritietant aad wae sep».rat«A 
fmm Bu&T&m. fey aeld tptatasnt# It was feiaad unatol© t© 
tffeet any e^RdtftsatiQn of glmme.e with setima®! uiid#'S? tM® 
San# eonditiioni la wMeli an «qaal e€>.iie«iiti»ati0B ©f ye&it 
aitltas® ehm%A m v«ry amrked syatheiie ©f a«tfctyl alpha-
glmeeild#, ««jiitelad«d t.fmt mold maltag# Bptolfieity 
li .ii©t i«ttmlae€ al©ft« toy titiier t.fee glycosldic ©r ii©.n-
glye©«iile reeltii«» It was saggteted that it m&y to# well 
t© ttat&tlvely ttmt the Bpt^elfieity it d«teMiiae4 
toeth qiialit&tlirsly qiniBtitatlT«ly "by the wfeel© aaltoe# 
m©l©emlt, fk9 ptflmltg ©fetatmed, h©ir®*r®i', w«r« §hmn t© tot 
©oaiiet«at witla tl» tm-emjm thmrj of speelficlty "by 
L®lb#witf. It was d#»eii0tF-&t®d that y®a@t alpha-glueosidae# 
m 
•or jeaftt, ttaltaee li aot tte eaoe &i Mold,. and it 
wss i.ugf«.jBt«d tlmt ii©ld aaltsg# uMit he ©l&ig#a a# .s 
glmeeaaltfti#. The ftns-ya® was |>reiW«d t© "b# gptoifie tor 
tlie .»©l#eaX®, m.€ m& .sucti splits a© alplaft-glneoslfi# 
m& a©- 0-^ sul»t!itiit«i i®i»ivfttive of gltteoee ©tli#r than 
Mltcse, 
IMl® Ltifeowlts %hs B&ltose-splitting an€ 
tbt sa«P0st-»splittiH® of taka-tiesta®# to two 
dlstiaet Aat epeeifleallf tiffiMat teldimber ^^3) 
inv«®%ifat®d tilt iaaetimtlea ot tbe #a«y».®i tey iw&aiatloa, 
f&ka^aaltaie and tal.&-stt©««# «ii©w«€ ideatieal ittftetitratioE 
etwTei wiisn ifmaisttd fey mltmfielet light, fii© iaaetifa.-
ti©a earv© of yeait o« the othmr .tiaiii, follow®# a 
tiff treat eowi't# fJtt werktp etatei tlmt it appears that 
it ii til© ufttw# ©f tb« accoapani-iag iiifestaneei {th% e©lloid 
o&i»yitr#) riitliei» than tla® ©nfyae a« Meii tliat is ©f dtoieiirs 
laport&nee f©3? th® ©f tlis taiy»e ma«l®r» iri*ftdlatl0a. 
lefiiilt® @f mmemm ®ti»F iiive»ti,fatione seta to iati-
e&t® that the d#gr«'« ©f aaltase 8p®©lfieity tew&M th® 
ftflU'Oen ii»y mry la &a napi^etietaMt mmmmr not ©aly fr0» 
opgenisa t© org*iii««,, Mt .also ev«ii in. the Baa® orgaai.i» 
tspeaSiBf m tto® eeaditioas ®f gj*©wtli, Tlir## aiff«i»#Et 
8pt0ies «>f SeMizeea,e.cte«j*o«ye»g, were t© have a 
aaltaie aetlaf «pdai »alt©s® &ii4 ffltt,hyl alpha-D-fl^ieo®ld« 
2? 
C59)'. Sttlffttaie b&eterla, wfeea ottltlvated on aaltoee-agai-, 
w#r@ notftd t© 0oiit«iii a la&ltas# wlilcli eoald tiydrolyz® 
and pMeiiyl &»€ astbyl #lplia-B-gl«@osldti. Wh«ij 
gaa« ©rganita wm grown'©a & ii@a.t txtraet-peptoa® 
the fe.aet©i»lal naltstt wm inastlTs t©w»r4 tM alkyl glueo-
«idt i5B)» §@ttgelialk (44) imi that tifferencts In 
the gpeelflolty ©f a&ltase ©f Alttermt OFtgln, pefewlEg 
to the agiMceii onli",. m&y fee yegnrdtd &« of eteoadapy nature 
ant alasr l»p@'Ptafie® • fh&j may 1># flti® iltglit vsrlatlomt 
in tlie Gfeeal©&l tt3?iictare ©f tbat fart ©f tlie ®iisy«t p-j»ot«in 
to wMeh tfee sgltteon Is aagortotd, 1# eoii©l«iA®t tl«t mil 
Ma.ltsg®«, irp«®p«©tlv® ®f tbsir mm*mt mm&t titafeliffe 
©lege mntmt *ltli tht glumm »©tety ©f tb«li» speelfie 
•siiteBtratee. there ®«et l3« a Tarletl&a In tfa» «0d® of con-
taet bftwean tb© ©agya# prettln &m th§ &glmm dfipenainf 
on tb§ eb§miml etrmetuFe ©f the latt®!*# 
Qme ©f tlis e&fly dtudits ©a tte mtt&n ©f naltaee on 
sta,roii was o&te by SeJiiri«»ei* {131), ia 19^5# wteen h® lu-
Tfstlgattt tim role ©f maltaie ia tlit #iazyj80ly#lg ®f raw 
fitareh. It teat pr«vi©u8ly teten obgerTta thst st&mh co«id 
Is# ©oapl«t»«ly eoiiT®r%«fi t© ferweatstole gug&ri toy s mixttir® 
of ti!i2y»«« ®xtr«,ett€ fr©a .li@g pi.aer#ae ant Aip-ergillgs 
oryEftQ gi»0wa ©» feraa, fii# fllffertne# MtW'Sen th@ feytrolyele 
of raw ana ©©-©k.et ttareli 1« jttet om of i»at«j tlas ceairei'sion 
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of toolled st&pch t© safari toy tiae mixture ©f tnzyffi®® •a®©d 
wfi.s yapld And asp# rtaarkafely mmplete ttosa that of 
tJb,t pftw st»0to# Paii©i»«&» ana Mptygillme feaf© ^en aot-td . 
t© eontalft »w.e.li alphm-aaylase, but the aetlen of alptoa-
s«l'lage aloat on uac0©k#a •stareb, i*eft®ii®s Qeapletlea ireyy 
ilowly» Btta-^aaylai® Mi hmn eteewa fey otber werktr® to 
Im-rt ao ©fftet oa wmr stape^ti* Stihwimmer, tti#i*®f©rt, tiio«glJt 
it ©toTlom® that ®#a® faetei? ia atiltloii to th® -^eognlztd. 
aayloXyti® f#Fffi«'Ht» li i»volv«i. In th® mpM aigeetlon of 
rm ttai*©ii, PptTloiifl ©btefrntlone tea-f® ©uggeated 
ttmt tto&t fatter a&y bt aa alplis^gliieoaid®»e swh'as aaltae®, 
l^p@rla#ttt« ttsing a pr@p&fat4@ii fi*©» paaeft&i oonta-iniag 
alpha»«»ylRS® femt pi»&eti©ally n® aRd a preparation 
fyoffi AB.pei»firillttg esfitaialng mMoli mltae® tewt a© alpM-
aayl&ft swfg«gti4 & i»©le of malt««® In t&© hydrolyelg of 
yaw fi't&i»#h# til© ©©nflaatntary a0tl©»: of m&ld bmn aaa 
p&'mrtm ia pfodaoiag relatlTely ®©»plet® mnt mpM 
digfttlon of raw stafeto was attfitetei. t© -tli® prtetaee in 
tilt »®ld bf&ii #f .a nea-aoylelytie ffeist©!*. ffeat faetor wag 
tfaottgkt to l># ppdte&bly Idsatieal with the alpM-iiacosiaae# 
OP mslta«© of m&lA ferma, 
ioekealiall and Itptetft C56) ia'«tttaylng the -aiaylas# 
and asltiitt of CXostyltiaa &egto.MtylicMffi also nottt tiie 
®ffe©t of m&ltme ©n 8tai*©b faydpolyals.. It was otog.«rv©d 
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that wlieB the ©Pfftnlea waa gmwn In a medXmm e®«taiiilag 
s.e the 0»ly , tM ealtur# flltpat®s 
e©at«.iiied a ttsltsg# wltii m 9%&TQh-»»p1ittln$ Ibtii 
it wfig gF©wa la eoj*a-a«ftl. ataim, the .mltum filtpatti 
e©.at«Lliitt a aaltas# witii m ftnyl&fe# Whm grown 
ill yt&gt-.&titQlfgat® ffiediim with itiei*®!© ®.g 
©at^feeihi'-toat® soar©#, n»itfa@f the «&ltas« *i®r tl» aaylae# 
wag P3?®ta©#€. fii® m&lt&m pfoiaetd ia tfe® AltteT&mt aedia 
w&s ©tiiditd mad gli©w©d tte®. »» fii# «ngy»t 
app«^afet t© fee a. typieal aaitas®, 4iff®i»laf fmm ths otMr 
.pre-riotasly kmmm naiisss## fi*©» i^eatt HEt p&n6F«s« @aly in 
iti c©a«ifier«teJLy ii^r# s©it fS ©pt'.liii» of %»5, The morksm 
f@%t tl»t tb# ap'oeayei t© b# a speelfi# aalt&s# sat 
ii©t &a alpba-flmTOftlAas#, «ia#t it iM »©t iiyt?olyEe otlier 
alplm-gliieosidts »iieh as eiier©g®, fh® ©ell-fre® flltratts 
©©mtnlaing teeth ftoe iialta®# sad w«re t® 
hTi&g ftliQiit e^apltte 0#iiT®Ml©a ©f t© glueose. It 
wms ittgf«et®4 tbat tfe® aetiea of a ©oapltttlj a«lta«»-fr®® 
m&m alt©f®tJie? afttf r«d«©liig groups 
«fai¥&ltat ta 10© pei* mnt nmltms h*m liteerated* and 
tfaat mmmtBlm %©• flweoet was tatirely dw« to tto.® 
ii,alt«i« present, aad aot ts the mylme ltfi«lf» 
A ama'toei* &f ©a aftlt«ge fF©» differtiit 
«©«»©#§ was »a4® tey Knapp C7iK X«a®t ®»ltaet wag tmn§. 
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not ipeelflC! t&r »alt©8@.' It Ta® cofisldei*#^ to hm &n 
alffe«-gltt©©»i€4&s« 6 tee® it att«.'§ket mttliyl alplia-glue© a Id# 
at &ppr©*Sj»tely tim &&M6 r&te m§ It flli. aaltcss#* It 
to mttaek .higher A 
aotlirltf Mme ale© pepoFtet t&r the mtkmvmB mjl&es* It 
wm ttfilfaatft me etieh sla«® the glueos# .was femti, not by 
lydFolftl© i©leifloa but by m ex&'km.m« rsaetioii of the 
ti»aB6tltte©siAaee typn* fh# aotio'ii ©f eallm ©ft 0,5 pev 
esnt »Alt#gt al»0 iBaie&ttd tiae preduetldtt ©f a 
fb« ftpp&Mut »&Xt&«# activity &f iailT«, ti©w«T®3r, tit net 
tim' mmylmee attivit^# fia® ®p«#lficltf mnge and 
«®4@ @f act^ieii @f tMi! m&ltme @f €laetgidiw aeetototityllotm 
mBTB F@p©rt»a. f-ptncii ©nd Inapp C3^)* was f©wiiA tMt 
tlie aaltast i« a glueeelAas# imfing m itg' pi*ta0lp&l 
Q&tmlytiQ aeti-rity tlie .JiydFolfti© i*®»0"ral ®f i«iivida®l 
flttcoe© maitg from tlie -HQa-retaeinf tt»liiiag of « etarefe 
eh&iii ©1* ®lig0iaeei»i»it®, ©n tmeoaatering it braneli 
peint la the fit&Fth stymctttFtt tl» easya# Is ©mp&ble &f 
bS-dfolyiliig at ltR«t tbe majority @f th# brmaeii liakafte, 
MSttlting ill #x:t«iigi*r@ b^dw^lfBls ©f stmeh &r #psE eMiii 
dextrlRg to gltjeose. *feile ttot ©ngyms ili©w@€ hyAmljtie 
aetl^ltj .on «alt©«®, «Byl©h®pta0i®, wtoit itar©h and limit 
a«x.ti*iag and leo»»ltoe«» It f&ilBt t© hy€r©ljs# aet.hyl 
•alpiis-fltte©«M®, glttOQBt-l-pMapliatt, ©f tlie SetospdingeF 
31 
dtxtfltts# failar© to mt wltli appreelatele ip®et on the 
Iftttei* siAbsti?»t®8 euggssts that tb,® .Mtlt&t® op#mte« totgt 
©a a Stt^tFftte la whleh glae©»t is J|oia«i through mn alplm-
glueosldi© to aaotlier ©^Ijohyaratt mnit ra.th®r tiiaa 
to an afl«.0©ii lueM »i metMiiol ®i* pto@ipiioric aeid, fbe 
Ifeek ©f a®ti©a Qt tbt mtfme ©n SelmMlnger dtxtrin ie 
0©fflpap&tel« to that ©biepvtd witii festa-ftiiyiag® whieli esnnot 
hf^rolfz9 tfa# ©yelie €«xtriiii. 
fMt the taxyaatio liydrolyiis of .malt©*® toy y«»et 
nalt&s® it a rtirefgifele mm&tXm wm skewa by Hill (5^), 
wti© Ije3l«"r»d timt a&ltai# wsiild not oaly liydrolyit fflalt©s«, 
to gltieo®# fent that it *ottl4 als® syntheilse aaltoi® fro® 
gltteog#. flitii an extentsd Ftaetioa ti»®, im ©'b«,@iP'r«d th&t 
til® equilitoriaa poiat i»®a©hea was tbe sa»® wiietJaei* maltoie 
wm btiag liydrolysM to flmedse ©i* §!«©©«§ gyntlieslzeA t© 
aaltQ'fi# provi4«t tfee total tugap eoacemtratiQU was tlie eaae. 
fto« pdiitien ©f tfe® efaili'feFiw peiat was fowiid t© b« m 
fimetlom Qt tlie • ooii@®iiti»atl0ii, m' laertaee in the ooa-
eeiitPstldR ».©viag it toward aoi*® ualtos® and le®e glucegf, 
Imae'rliaf i£?), ArmBtrmg ami otkmrB o.©at©ittd Hill's 
vl«w, tout PFingiheiM• ana Ltil>©irits ilZO) l&ttr deBeaitrattd 
tImt parifist yeast aaltoi® aetlag at pi 6A ant jf® upen 
® eoaoeiitrat'Sd MQlutlm ©f D-flw«iost foj? BeweT&l wtelcfi could 
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Q&tBlym the rora&tion ©f aaltoe®, which h® ieolated In the 
erjetalliue it&t©# 
Knmpp C?8) likewise i»fp©,?ttd tfaat an equllltelna wag 
appartntly e@taMi®li©d hePmen pi*©dttots arnd rsaot&ats in 
ttee aetiea ©f femt ©n aaltoi-©* flier® wa« &n 
©fe®«rT®a l#T«llng ©ff ©f tl» app-arettt a#gi*ee of i^droly®!® 
of aaltof® wlt^ tine wMleii um to«ll®f«4 t© I?© &m not to 
inaetlTatloa ©f tke eazja® sin.©.® feyirolyiis eoaM again b® 
aad# to pfo^^^ed at & v&pi^ ia a tigeit aaie by reaofing 
mn &liq«0t from tJie ©rlglnal dift«t, ant addltiont of mre 
fr&§h 
laasii^iaeb as i-easf aaltmst oaa tifdroljae alkjl alplia-
l3«gltt«o«id®g| it te,a« tj«®a dcaeaetrated toj a awabtr of 
diffej^ent i#oi*k«fg in tli® fl®lt the emjme eatalj-Ee® 
al«0 syatlieElfi' of tMe®« litttroiit#©» @ott«ehal3£ (44) 
in Mfi • i?t"?i«w M»i «n«afii»at®d »«»tTOme 4m«taii©e« in support 
of original irie* ©a tl» r^mrelm. 'Of ffl&lto®# 
Jhyirolysl®. 
flit liter-atmre ©©atalni & nwi3«r ©f ^hl&h 
Mire "beta taploytfi f©r tiie d«t@mtn&tion ©f a&ltase or alpfea.* 
glae®®iaa»® ft^ettvity. 
fhe otaag© in optical rot at leu ytsalting fp'om tii« 
4iespptai*as©@ of a&lttse .and tlie «pp«a.r8.n.©s &t glum&e has 
hem mied te©t!i m & qtt&litatlire ana a quantltatiT© aethoA 
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Qf analysli f®r aaltaee setif-lty. fhe speclfle 
of aalt^ae lg + 137®,, wMl® tliat of gleteoi® i8+5t«5®* 
flies»efor«, the rotatory power of a selwtloa ©f aaltos# 
pp©gr8«giwly Alalnigtits la tfa® pretene# of Wrm 
tlae Iftltlal rotation, m& the ©iiaag# in rotation tli&t wo«ld 
©ettt.r Am to tbt ©©n.'rsrfisii ®f ©nt aeleeult ©f aaltoi© into 
tw©. ii©l.e©tilei of D-gliiieoR«, the pti*e#ntag@ ©f toi-droli-sie 
eaa Ta« culewlattd, • #,WEtltstiT« aetiiods for' th® determina-
ti®ii of. naltaee toy tfa® peiarlattrl'© te®tfe@.€ ar# gifea toy 
lakemn (159) &nd tottBiilislJt (#4J. fJiis *eth©d, h,owt¥@r, 
present® Its prol^tat wbm ©tfa«r siabetasets that mmy eau.B® 
»tttar©tatioa ®r t;Eiill3lt timlr own oftieal r®t®torf pmer 
are prment in tti® •tifdroli'gii aixture* 
AQet.b«r aettet that fe&s ceanoalj tettn for th« 
qu&ntit&tiwe determinetlon ©f aslta®© aeti^ity is that of 
sBtaswrlng the Immme In rtdttelng p©wtr tee t0 tim glucese 
forned, fk® rsdia^lng mlia® #f the rtfaltiag iolmtioa mfter 
hydrolysis ««y neaiiarsd lay a Mffereft enprie g&lt eolu-
tidii f©ll©wta i©4oa®tri©mlly 155)» or eelorliittrioally 
toy a pteespheffidilyM&t© ioltttien 1150) ©J* »« arstaoaolytodat® 
«.olttti©ii (1081., TJaert are aiffiettlties* fe©w#t«r, ia the 
deterainatioa ©f rtdueing mlu® d»® t© glweoet alone in the 
prmmm »&ltoe« for sn-exaet ®.t&®.are»tiit ©f ttee d®g.r«« 
of toytrolyiis '©attitd fey tJas »&ltset aetioa# BtTeral netfaode 
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iiftT®, tlierefoF©, he%n t®vel©ps€ foi» tfet detemlamtio-a @f 
glae©®e In tti# prefitac# of Jaowg tlaea le tlit 
©ele^tiT# f©F«®tttatt©a aettood ©f i«®gyl (1^1) whQ fmn& 
tImt alkalitt® e©'iititloiii iwppF«»8t4 tlie ftrntntatlda of 
malt©®® tottt mot tMet of glueoie# A alailsi' wethod imm hem 
4#Tel@p«d toy Selmltsi aot Klie^hy (130) In whleii th»y eaploj 
©trtaia ©pgaalgat fop tM reiioml ©f" IMiTl&mal eu^ar® froa 
iilxtM3?«® ©f S«toi»&1 w©rktj»e have 
jptptrttt tk« Alff@ftne«g tliat mlet la tto«. i*&tt of ferntnts-
tloR ©f gltte®®® m& fey a yeafl <f-., 51). ^ 
pr©@t4up# tMt Mas b«©ft m««t f®r tiit .d®t®ral»ati©n of 
iisltafie •aetlTiti' @f »oM lav^lire# th# ©valmation of 
thi# flweos® pp0i.ia©#t hy a iiffereall'sl ftrmtntatlea e&iigei, 
"by a !•«&§% haTlag a terj l©w nalt©## ftrffient&tlea eapaoitr 
la thB first .staffg ef tfei® tmrnrntB-tlm (^©). fti® eaj»b@tt 
tl®Md@ pm^uctiQU la tii« flfgt fsllewlag aa Initial 
30 nlft-attB fera®iitatl©n was mtsSttred aaaeaetpleallj ant 
rtlateA t© gimme ©eatsat* anA faetey ohtmle&l 
pr©e«tiif»#s lmT« bttn astel@p«i t© Ftpi&e® the «©p« t®tl®i« 
gtleotlv®, fe»tiitfttloa »®tiiads. It Is el&iaea that tli« 
©healeal aethode #©»p&fe fswrably with tl» aeeuraoy ob-^ 
t&lat'i toy y®aet f®m®ntatl©a» fh® »«tii#de ®f 2er1»ia ant 
Sattl«i» (17^1 «aA ©f PMlllps aad €®li.well (ll.f) ®®pl®y 
th® S-oxhl«t Bi©aifiestloa #f Fehllag'e coip«F eolutien In 
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tilt pptftB©# ©f fxesif lOFt recently d@T8loi>ed 
a®tbM».' InTolT# the ms« -ef ©riiyaei epselfle for glucose, 
Palttef (11#) an «ii;iysstle ppeetdure far tli© 
deterffilaatloa ©f glud©#e iisiliig the gluceit ©xltast 
0i» notatitt will ell eataXys## the oxit^flom ©f glue©®« to 
glmeonle aeld If «#an« of aoletolar oxjgm ant at a wwcto 
slower rat# cm ale© ©xidlz® mmnrnm^ aad galaotoe® tout aet 
©ther fttgSTfi C67). ffee mm&m% of glw©#»« in laydrolysattn 
wa# ©Rlenlstet froii tM exygtn uptake ©f tb® eolutl^ne la 
til® pres'taee of net&tla iat eaital«B® and c©ii|>ai*8d wltli the 
oxygsa aptake of steradapt 6©latlott« ®f flmeose mmBumA 
miMr «lallap eoatltlone as tMt tfit ®©lmtlon®» A ipeetro-
ph©t#a®trle ttiEjmstle a#tfa©i, l»s ft«Ttlop@4 m& dt®ei*lte#a 
Iby eopl ant turner C2t>, and h&Tmr C8^)» In this test, 
glaeos# v«.« e©avtTte€ to fltt,e@s®»i«.pJbto.®phat« with eryetal-
lint y«a®t i».3cokisit«« ftad ad«n©8i»e tripte.©epli&t«» After 
tb# mmtlm gene to eoiplettoa, glae©g«-i-»p,feogpimt® 
dthydroftoABe rnafi trlpheephsfyriAlne i«i0l@©tid« wer® &M«d 
miit the i*«aM©tl©ii ©f t^-lfttt«r wag followti eptetre-
pli0to»»ti*l0ally. Ie00if«i*y ©f glumuw trQU oti.nda.pi sol«-
tl®Bs eontainlBf 1§ to 30 ®ici*ogi*a»» wae foant ®atlefaet©i»y, 
aat go@d sgreem^at i^ltMn ir5 ?«!• <s«nt with tfci® e©pp@i? rcdue-
tloa T&la.@.» for glueoit wme reporttd, the pi»©etd«r© 1b 
6|>e©ifl0 f®r gltteoit an€ iuitalsly &d«.pt«i. t&r t.l» 
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memuvement of laicro qmaatitl®® of the sagaf, "bat th® pup® 
and e©«eiiaya#i lavolwd mm©t tot amilatel®. 
Oth®.r a«tli©ti whlsli Mf« mt "bmn t^pleiteft ©Biploi-
©tiier ©rfanlsag that eeltetlvely utilizB 'rariows etig&rs 
C6)» A mmb0T of review® fop tfe® aetiM last ion of tte® 
anyloijtie aetlTitit.® ®f ¥&ri©w taeehaylfi-ing agent# 
tsptelally of ftingml aaylolftid p,ref>amtlong liaTe feten 
pttblt^het  fey toewi sad Bpemht C2^» 25» i6)» 
h, Mwlosluemidasee. ffel® p^OMp ©f enzyMti,. lik# 
iialtai.«, byti'olyi;## a&lto«e to glKi«©«# Mt e©nf«2*tf. Bt&3?cii 
and 4«3cti»i»» t© fltaeoit «f wall. liiyl%"lueoglda»t gee»i to 
he present in oost faiifel eaiyleXytis pi'tparatidm®, and alto 
tlie Malt®e« ot' Slestridliia mmte'Mtvli&nm: m hai pr«viou«ly. 
been dlficnafitd, «iil'bit& a siallai* etai?eh«-®plittliig aMllty 
in addition to ite aalt&e® R,6tloii, 
Mtabere ©f tMs ©lass @f taEyaei *Jal©.ii mm eapaM® at 
iiydfolyElE®' Mgiier pelys&ceimpltta wem TwoognlzetA in tbe 
@aply wofk by I«w aafi ©©-worteri <73, 7^) MoftUfe of timir 
ftteillty to pr^&um yitld® of glaoose froa at$,reh and 
®t&r§ii prodwet®# It w&g obserwa tfe«.t alpM-glndoeldagt-
©olitainliif fmngal .prepftratioiif '©ould split glmeoae fT&m 
©•OEfigupatlea® im that pmt #Q'pn«tai?eh whleh ai»e aor# 
resiitant hoth to the liyflrolytle actiea of aeta and ®alt 
dia«t®®e. Gn© fimg.al pr«paratioB'wae found able t© 
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fel'toelfie tiie Halt mxtrlm rtmalalag after'aa 
eEt«iia«d bydrolyel® ©f «t«.r©ii toj «alt dlagta®®, n&terl&lly 
inert&slag the fltieoee yield aad €eeF«a.»liig the peroeatagt 
of meMu&l dtxtflSf. 
Slallsr aetlirity ©f the fvm Aepty-
glllMs aiggg tagyae pi*«pa»ti©a w&i rtp©ptea bf Wtlll ast 
e©-wo,rk®rfi (1@3)» §lMe®g« was the oaly rttoelng sugar 
noted ®T#B la tfe« et&gm of tii© JhydpolyBle ©f fitai*0fe 
% tb# enfj*® pp#par»ti©ii It wsg dtmoaitrated th&t 
Awlnf d«««tlmti®a, tim mltme saM «me©l»i»og#ale aetiiritles 
were deoatawt t# th® #&«« ©xt®at, Ffmetlcsnatlta of tlm 
eamtsA & illght 6lm»g« 1ft tfe# i*atl®i of 
aasi-leolaitle to laeeiiayogeal© s,ai .fiaeefe«.r©f#ni© to nsltae# 
astlTitie® ©f th# tlffei»«iit fffeCtloM* fi©weT®'i», glacoe# 
wai still fdiifiA t@ te« tilt only reiiielag sufap fowed, and 
as. the eliftnfti la th# i»atl©i w.©r« not laFge, timm was ftry 
littls posltlTt .efldtaet f^r tto® prmenm ©f mere tfean om 
enzjmB, 
Kerr &m& eo-workerf <7J| latsx" lawitlg&tea. th% action 
of tli« aiayloglme^eidat® ©f Aeoepifillmg iilg«.i» oa smflme and 
aayl©p«©tlii» fbe t.eti©a'©f ttee tnsyst wai tey 
e-®iipaF.iag the w&v® leagtb of nimlmum llgiit transffliislom 
fmr th# l^drolysat® -©©laplex. wltb. tfee extmt of 
faytrolfslB 0f aaylog# a« »#&emF«€ toy f«rri.®yanit« ©xldatle-n. 
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Ffo® ttilfi it wm om©lud0A eitimr th&t tfe© very jpspld 
pfo(iwetl©» ©f Fedueiug Bwbat&ae®, ealeal&tel. m glweeet., 1® 
hj r&Rdm hydrolysis, ptrbaps lift tfee »aaii«r ehowii hy alplm-
mylme&t &3* that tti® glaeotltat# ©permt#® in m orderly 
ffcsMon but me not #atlr@ly fret of m alpM-anylaet 
•asyrn®. flit latter alteraatlvt was, l»wtTOi», tliniiiRtst 
when tuPtMr iiiire«tlgatloiis latitated that i»elatiT«ly large 
pepetntafeg &f glticoae w«f« fomtd early in tfe« fayfir©ljBl.s* 
fMi eff«©t IB mt tfpiml &t slpfaa-amylae® aetifity sine®-
® large awafeer ©f ytpept® hair# ©etablitfeti tbat glueoee i® 
pi»©dm#®.a is l®«sep yields, ^sad tMn aostlj in the'Ister 
tl&fts of &l,pt»-aii|-l«e Jb^iroly®#®# fh«ir 'yegiilti, tbept-
f©re, flttgg#0t ttet gl'ue©®# i® XlhemieA tli*®etly from tii« 
iyayloi® tteleeales, fh&t glme®s« if thf ©Rlf lower smgai* 
fop«ed i:R atftsnpatele tw^n^itif®, ^i©tii ia tli« tayly stag#® 
&B wtll. &» the l&t«F plia.0®0 ©f hjfirolyeis, wa,i e«t&blieh#<l 
toy paper eliroiiat®gi»apby. By ti»#«t®®nt ©f tiie eaiyia© pp«pa-
ratioa witli aeit &t l«»w#ip^'ipl Itvtl®, tfe« ftlpto~&fflyl&B® 
function was inaetivatei jB;©?# in .prefsrtion ttoam ttot 
6iiyl0fln0o®ia&i«» At |»H 2.2, i«"bsta.ntl&lly aaly amylo-
gltt©0«i€&e» aetiirity r«ttals®d, mlttoi^la & lsrg« part of 
tlie t'Ot&l m%jm@ aetlfity was l@gt. fiiis, MeweTtr, apptai*® 
to eoiifim t,l»t &lplia-fi.ffiylsB« ant a*yl©glu©08i<las« aotiT-
itits are two tigtinfttlfiimljlt fwietloBi. Aityl©gltto©siAaB# 
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wme foand to ppotuee gliaebie at tht •«§« rat©. In weight ' 
p«r unit time, from «tttl»©lftr gelmtleng ®f .8fflfl©«es dlf-
fe-piag widely in original eimla l«flgtli# At tqual w«lght 
eon©«ntratle.R», tlit -iaitial rat^ ©f fesfdrelysls for mrn 
affijl©p@etia was foaad to to# ^,5 tlnee the .iaitl&l r&t® for 
oom aaylost, "but th.® rat# for th# aai'lopeetlii t@ort&te4 
al)raiptl3r to «. l©w®r mine at ft l«f©l of fO - per cent 
hytroli-eie t® glttcos©#' TMt @f a Mghly llaear 
subitr&te, mm crystslllae aajrles®, w»s fowM to fee a first 
order r@&etl®a,. the worker® ooaelmied that mByloflMeoeldae# 
netlott mn he linterprtted by mssnaing a termlaal-wifit 
hyarelyila ©f itareh !»©l#eui«i to glue©!#, and la the ea®« 
0f the llae&r ©nti at les-st, mm&rAlmg to^ tfa® %lRglt 
QhMin* meeh&nlBu, fM emjme apptara t© set la swcii a 
aaaner a® t© piok ®ff glueose wnltii on a a^leeul® 
befor© pi»oo«®41ag to tii« n«t, similar t© tiit.aetidn ©f 
"btta-asylai# m they hm& pmvlamlj proposed, 
A gltteose-prodneing aaylai# from tMe »©1A Rhizopme 
Aelea&r. alrtsdy pr«vl©«ely ffi«iitl®a#t, wmt-liktwl## 
inf«etlgat«d toy PMllipe aad Cmlflw#!! C1183. It was sliowa 
tiiftt tke MgMy p«rlfl#d tmya® whleii was fre« ©f all 
d®tt0t&bl© trae«« ©f alpM-<»&»yl«.8«'aetlTity postesetd 
italt&6« s® if«Il &8 aaylaee aetivitiee* M r@l®tlir«ly low 
t©s^er&t«r@8 ag 5® aad 10® , tiie glmo myl&m wae leii 
eensltl-re tiiaii tli€ alpha-aaylas® to expoetir® to relatively 
iiold c©niitl©fts. fhls wae taken admstagt of in th© reaoTal 
of traces of alpha-ftoflsse froa. the eaz^m prepferatloufi, 
tlMCGse w&i fomd t© be reeponflifelf for praotically all of 
the reflmolRg mlia© ©f tli© feytTOlyimtee foraed fi*o® etareb 
until appTOzi*&t«ly 90 p®p cent of the posslbl© glticoee 
hat l»®a forwed# the emyme apparently was eapatole of 
splittlaf gltioei# froa tl» fioinfedtielng eii,d of the glueoiidlo 
ehsin sottewhfi.t after tim of tfes formation of fflsltost 
tmm its gtteetpateg through toeta-aftylase fiction, Mmtmr, 
with fltte aaylas© ther« wm m Indication of the foraatlon 
of liiilt dtxtrins fro® itt s©ti@a upoa ©lth«r the linear or 
"bmnehta fraetloa® of e@rn stareh, defatted waxy salz;® 
©t&roh,. glycegfE, o-r rtsiaual fe«ta dextrin®, lelther the 
highly pai'lfita. glme mmyl&B9 mm the &<?eompaiiyliig alpha-
aaylase had say ftotletatel© action «poii th® alpha ©r heta 
Sehariinger dtjctrlag, dtxtma or upon lB0»alt0®e, Eo%rever, 
the exttml've tiydrolygls of. the teranehed iiihetrateg aeeaa 
to Indio&t# tb&t ths glue. ftiiyl&st MSt h&ve either hydro-
lf2#a th« ftl|ifea-l,6-gl«cosidie linkages ©f th« suhstrate® 
or l}y-p.ass«d tfetn ia ®o»t mmumT, Th® fallur© of tte engyae 
to hytrslyEH. 0.0aplet®ly (actually 92 per eeat for glycogsn, 
89'p@r otat for rtsitmal Ibtta •i.extrins, tte*tog®t.ter" with 
t.he ia&otivity ihowa toward, dtxtraa aM leoamltoet .s«gge®ted 
timt glue mflm9 w&b Inaotiv® toward the ftlplm-1,6-
glumsMiQ lliAages aM tlmt, tfatrtfor#, the. hmmhlng 
p©i»ts wer® tej-psestd* fh®' lleha©!!® eoastftate of gluo 
aajla®® repertea wtpt ir® 3C W'^ 1 f©i» a&Xtos®, kA x I0"-5 u 
tt>T tiie ltm& Sttfeitf&t®, &a4 ^,1 x 10"*^ M for tim branched 
®ttfe«trfttt, fto® valuitB' ©f tlie. a.fflnitiei (the r©alpi*oo«l 
©f tJae ItoJbatli® eoastaatt) of glue araylas® for tiie three 
emtoetratet wtre 150. fer aialtoi#, 22,000 for tMe liaear 
ititeftr&t®, aad 2,400,000' fer the branchta iia'featrftte. flie 
lower liehaeli® mmtmt fur tfe® teraaelied ettbstltwmt inti-
©at@4 tlist th© attack mpm tii® aQo-teFainal. llakag«fi 
pp0e«t€®d Bttoh l«is rsplilf than the attaek ttpoa tlie 
tsfffllnal lli&agii. 
Itlll, BttroU aRd fan Djk Cl6^) rmmtlf reported 
an@tlier glmeeat-prodttolaf &MyXm9 from A»mrslllm algtr 
iBBl. $99 wMeii i®e»® t« rti-tiitole tlie aaylait 0f«t®» of 
Aspergllltae ttigtr illl. 330 miii Bfalgopiaf dtleaar, fM® 
engyae ylelttd large aaeunti ©f fl«©o®« fro® tlie hjrdrolyii® 
of tJOth. aaltoee and etarefe., Mei>eat«a. frietlon&tione of 
the ©aij»e pr®par&tl©a la0r«ai«-A tb® ratio of iaocii&rogtnio 
&GtlTlt^ to dtxtrlriiglrig aetlvity, but eoa# d«xtrlnlElRg 
actlTlty alwajg rtaalBei. ia ttee aoet Mghljr parlfied saiiple®# 
flttoost was th® ©aly rtdneing sugar o'btaiiied froa tlie 
%flr©l|f8«tet 9f til© emjmM, Pfeenyl ««re«rlc chloride ®,ad 
altpltte in s-cid solutl®a, whl©ii hm.m Men iieei. 
fej previooi workers %q las©tifat® aaylasts, Aid not tiiow 
aBy effeet ©a tfe©' mmflmw fr©tt Aepgrgillias nlgez* iR.f!L 599. 
P®2»li®,p® tte a©«t tiit«,i*«8tiiif pFOferty &f tli© enjsya® rep©rtt€ 
Is its ability to pTOfittei, fr#» the ©f feotli 
etarofe aat aslteie, feliitteas wM®h exhibited rising arats-
rotatioa, Itsmltg ©f otimr workers Im^© ludieatea tiist 
til# fej4F0lfiftt®i tTQm mmm ©f tli® Mta-aaylagts txM'bit 
riiing or feeta attt&rotatloa {8t, Xll)» btit the bydrolysatefi 
frm th.« otMf anylatts Imfe "bmm kim^n g®n«rally to 
txfeibit falliag aiit«.F@tatl©a* itttai?@titti©n etwtleg on tii« 
aByl©flm©0sit&fe iadtaateA tb&t ttm ppodiieefl feets.-
gliiee## fi*©» »alt©g0 and stareh* fto«r« wm a large tif-
f#ren©« notsd fe«tw«eri th®' Rtaaared rstatlea aad tliat 
eaiemlated for flaeoce feraea as alpha-glueost,' It wat 
ii©t ftimittad, howsirer, tto&t there wm & <so»plet© mbmnm 
ot alpiift *tar©tatieii:, b«t It »s d«®®iistr«t©d tiist rit lag 
nmtarotatiOR ie preSeainaat with ths •Aai'loglticosltas# 
lii"reitlfat«4fr 
|,aoth©r •nija® frm Mptrgillitfl awaaeri iims feetn 
rtperted C?5» ?i) t© proAwe# larg® aiieuiits of glMCo®® in 
Mditioa to aaltest C& ^il rati©) frea iti aetien wpon 
•®0liyitol« gtarcb. Iltatora a»d Kurutlilas oen«ifi@r tfee easyat 
to toe a distinctli- mw 'mzym» «ad imr€. n&m§d tt gaasft-aajla#®. 
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The woi*k€F8 feel that ga«iit.-eayla6® &M 'b#ta.-a»yl&g8 are 
allk® ia tltslr s®dtg ©f setloa or it&reh, ana tlitpefore, 
gMBia-aaylaae tms to toe elsssifled «,s ©a® ©f the bsta-
aaylftgeg, Wswemvt It wm elalatd tfaat gaiwa-feBylAit 1# 
tlfferent aet •oali' fr^a tli# beta-ami-lat® ©f malt, tout also 
from ©tfeer prdfldwelj reporttd feeta-typ# mold aaflaees ae 
taka-ffialtfts®, glmc siiyla.se aad aayleglweoeldaae, MMl® the 
l«.it t.ki»0e «#fiti0a«t BMjlB.mB a^e tjioirn to be able to 
hyirolyz® maltose s.e w«ll as «tar oh, faaBa-anylase Is 
reported t0 liave ae »sltas-« a#tlvlt|'. The i® ©o®-
p&mtlmlf therao-itabl# ii#».r pi 7, bwt ©aelly inactivated 
at aeldie Maetism®. fhe.ie propsrtl©®, b«liew4 to be 
entirely p@ve,i»f®i t© thofe ©f «altag«, w@r® taken advantage 
of in the fitpsi»atl0a ©f th© two eafy®#®. It was repoptei. 
that gaffiffiii-aaylait ha« hem ©totalaed i» & highly pwrifled 
fovm and ©»» J^drelyte itaf^eh aireetli- t© glseos# without 
%hB e©0p«i»atloa of aalt&e®. 
fhe enzyat. syst@!t$ of aeldt, IsteeS, se-ea to be of 
greater eoapl&xlty then, hsi b«e:a ®i«,epe0t«d* filter paper 
ehTOnatogP-aphy ant filt®? paptr el#etrophof®«fl® tog®thei* 
with the aort i*@o©atly dsvelopeA ©odlflcatleii® on them have 
helptd dlsolose ®®ii« of ti»s® conpl©xlties, tJelag filter 
paper tleet,F©piiope®lfi tee,tiiilcia®, #ulll@#pi#,, Jewyn aM 
foods ik-§) repoptsd ©u the awltlple natttrt of the enzymes 
Aipegglllmg ©gyg&g ^  A lattr pspeT toy %!« saat fpoup ($5) 
<lt8oX©»«d tb,® ©# ftt least @igiit ctapontats In 
ifltttfgillttg eryz&t flitmtt e&patoX# of tetmkinf toeta-
glm©©iidl© liiik&g«« In w&vlme whleti ©onfl^meA 
tl4« geati*©! m&tum '©f tMtip pi»«Ti©ttt w©i*k. 'Tlie e©np©iitat# 
wiire aot ©nly &©tlf@ 1® «pllttlag «iapl» f.X«eo«itt# hut 
were jaX®© ©spatolt ot depoXy«®i»if lag •©iiw ©&i*l5O3iy®0thyX-
c«lXwl©®«, fii« «,xp«ri»tiitaX mi&mm itialttei mither tti® 
poettiXate foj» a ®iiigX® fe«1;&-fl«eosiaagt aoi* ©f a epeolflo 
©BEyat for «a@k fttteetrnte. the «atyi» nalta®# 
tma ®. Biallar mttXtlfXt 
AXtfeotifli tfee yarlome pi»iit©iii 0®ai>®n®ftts la ®oXi 
fiXti»«t«e mm @&«lXy tot fey 0fai»oa«,tegi»«F^o sad 
sl®etroph0i*#%l© pr®©tAmr«8, the ta«k of t«itlng aM 
I#e«.llEinf «a.sj««i la a aixtttp# -stllX dees not ««©« 
t© 1>« am «&gf me, M r«.per% &» t:fe« €«teofl©«. of eft.pteQ-
isfdrmstf is pftfey tX®eti»Qphor«»l§ ims i»sotiiitXf ttad© toy 
and. Oorrlgal Cl65')* ialtae#, iii¥«i*t&s« and Xlslt 
d®x.ti*lii&s® twm. Agpeggfilltts nlg#y w«« itftetti by tfe« 
ppoeedwrt dtserlljea# 1% wa.« oXulatd that the ©aiEfttatic 
ot 5© aierograas t© 20 ia3.ejp©gi*ata» ©f 
pi*otein @f ei»«4t 'amteFlfcl- ©oiild b« <|al%e «s»lXf 
by ths teeteiQttt, It li, hmmmvp, to tbm deteetioa 
®f esTbolii^Amiig wfaieh jrield glucoge at oae ©f th« eat 
produsts. 
Aaotliep me&me of ant idtntlfylag emzymm 
&erel&p&^ by SoMewald and Z«©fe«ti8t©r Cl23) If by a 
ehroaatograpMc to^piifih. »etto©d. fi.Fl©«8 mzymm tmrn m nix-
tuf® "bmm fim-venimtlf lee&tst trom & eolnma ©tooaat©-
grao by brmiMag th® eoiuisn, alonf its' asia axis, with th® 
eorrfspontlag euMtTMte, «ad then, aft&i» & ferlsf ifieabatlon 
with m saltabli c©l©i» reageat* 
1» QtkBr Ca3?te0l^ti«s»#s Clogtly Htl&ted 
to laltas® an# Aayleglaeo-fiia&e® -
1* Alph&"'fti9.ylaig 
fk0 role of &lDiia-»ylag« m mm ©f tli®. eapbofeytrast.fi 
liag alytady toeta seatioaeA. Il,pli6»a«ylae« hme ©ften besR 
a«aifiiat«d se tlii- dtxtpiai«iaf •nzym# €me t© It® liydrolytle 
a©ti©n @f "breakiraig tiht alpl»-l,^-flTie0fiidl0 llakag® la 
st&rcli to pr©i«e® fiaalltr d«xtriR fip&g»«iiti» fl» metioa 
of this ®azya# ©«a«@i a r&pia tteptsae.ia tk® mmrage ohala 
Itagth ant soffiplftxlty sf the gfareli a©l©eul»,, tlms canning 
a rapid deerems© in tli® Tificosity ©f the eoitttieii with, 
little iK€!P@ai« 1» teteetatol® pstaelsg engar. fbe mxtrirn 
kf 
tmm mfloBB &r© hydi^olyfed to ©till 
saslltr f3p,fs.g««at® wfeleti explaimi ths ai«i«lsMiig and 
elmaglug li«# ©f t&e felme ©olor with iodine 
terliig hjdr©ly»l» ©f- tt.aF©fe alpM-aayl&se, A eeeoad, 
8lew#r, metlsja of tipM-ftiiylaii# t&en ©©ewr® iipon tfae 
fr&gii#Et» t© pF©tm©« A ffilxtmpt 0:f a&l-|©#t sad aaltotrlo^# 
wlileli m l<iRg«r glvti a is®l©r wltli l©dlii«, , 
|.l|il»-«aylsi«e ii.ef fr«Q«@ifit ©eespfene# la oature. 
fJte «aty»e !§ In mmy »,Ri«a.l ant plant tisiii®® &ii4 
flttide, i» gtrmlaateii mmmXs inofe af wli«at aai fearlei', and 
mmw h&&%erl& and «@i€® Bmh m» SSEiSg. 
Afig®ggilltt8. aigftg. Hp t® til# pFtssat %!»#, alplia-amfl®.®® 
fmm a Rwljt'r ©f J&ss pr«part4 In eryetalliat 
fo«, among hmmm ®.ai «wlsie paa.ci»#atlc alfMa-aajla## 
(16, If, n)., MrnmmMmmM in), smMm 
ae.ttftiitei'ieM a»|flai# i^?}, maXt &lpJ»-ajtyl&®e (132)» 
M m m t X l m  © y y i m «  ( 3 ,  3 3 ' »  1 3 7 ,  l ^ f ) ,  
AflBergillae eantitw &lpM««ii|'l&#« (l^fK 
to txeellent aaasarf ©f the llteratmr® ©a alpJia-
Mi^lag® le «li*t&% fcmilaljl®' fit), l©wiv@i», •adtltlenml 
tatfofffifttiea abowt &lph&-a»|la«# hm spptarti. Bin,©® that 
was prspapta# 
(_/  n.» p«c,dur.  for th® prep,«- .«on of  oryatal l lB,  
pstt®f«att© mflm% hms beta d«v«l@p«d (16), ©lalaed to giv® 
8^ 
togher til® higMLjr aetive erystallln# easy*® sn€ 
t€> b# «»i ImB tiae fjb» epyetal-
liiit #a«y«« was r«port@t to hoaofeaecjms @le©ti?oplj©«tl-
eally m w«ll m toy iedlatntation nt B8or#a«iit® ia tbs 
mltr&©0iiti»lfttg«» Qther ftatltieaal prGpe^tlm wem reperttti 
&m &m a»ong Is m the tatyaie b&mQgmnlty* 
It k&B' toten |)i»©viou®ly hy a uw'btr of otiier werkers 
tli&t panortatie wylase exerts difftFeat kinds ®f engyale 
aotlvltyi «&©el»f®geaie ©r itif&f fo^^rplnf aetlvltyj ftaylo-
elaitle ©r liqmetyimg activity X36ls gltteoeidaee or 
AextrXmsB aetlvity 3.9, 90)* Stufile.# with tM® MfMy 
aaerpfeoMi pr^ep&mtims ®f paneftfttie aayla®® Imt-#, 
flTen evld«a«® tlist »X1 tiie mhem &etlTitl«e sf® 
pi»Qpepti«g @f tbm aayia®'#. its«lf and mite not a«® to c»ii-
tsMlaatiiig ©mr'tohyti'&its, ftiis hm» r©w "bttn ©©nflrmtA 
:hy §.&%&' trm ©pystalline panertfttl® »«ylas«. 
Ptrhapt, a ffior# iiit«i*«etiiit proSftFty ©f th« oryetallim® 
•taay®® ig it» »slt«t aotiTity, ,larll«r w©]pk %j MemteX^ 
aa4 itMteF-P«@la (5)# ia m «x.immitiT® stufly of the aetiom 
#f etftml epyfitallin# alpl»-»^aayl-ttgef, i»« liidieate€ %h&t 
the fia*l Halt thm hyto©ly«is of aayle®© toy tte#«# 
emymwm w«t attsiast ia a prdluaget pliae#- of tlie 
TBmtlm wltfe. e.o»pl®t# of aayloe© to 13 pw e®nt 
glue©se ami. 8? p#r istat aaltest. iewi it fa&e tee®ii intieated 
k9 
that fefai*## tiffleB ©pyitalliaet paae»etic Mylae® »lm will 
toirt sligtit m&tlon 00 »alt©ee If ewfflelently MgJa ceaeen-
©f aeylast and eiitoatriite mmt f©r stifflclently 
lung pei*l@4s ©f tlffl®. 
fti« ©f a naabtr ®f fiiet©i*,s mp&u ti» stability 
aat. iifon aetlTlty ®f paaeyaatlo aayla®# fc«t, likewise, 
btea lav®itigated ClS)» Prefiens rnri&mm imm sbowi timt 
paii©i»@®tlo aayiase r@-c|ttii*«s ©tFliain anloui fo:r Itf aetion 
&n€ tliat ehl@ril® Iqmb ars ©mtstftBdlag la this reepeet, 
fii©«@ flmdluga imm mew .eenf lr»#d -iffli ©.xttnded, 
ffe« attics ©f liQergillii'g ©yyEH# tskm-aaylft®©, toell@T«a 
t# be fp«e fr©M &11 deteetaM# traete #f »eltas# aetlTlty 
ft»d fpam aay «ifBlfic&Bt iF&eeg ©f eoBtMlmtii^ dejetrlnate 
©r ©titer glseoiitase aetliritie», teat fe«®a Inwetl-
gat#i C^9). G©«parl«0ms toaw eiiswii tbat tfcit liii®&p fr&etloa 
fro® ©©ra'0tai*®h is tiydreli-i^a «©r« rapidly and m©i*« 
txt«»«lT«ly Ijy t&ka«a«ylitge tlian eewBml Bmhutrmtm, 
then gliraii -siiffleient ti»© for tfae hydpolyiis and «uffiel«atly 
Mfli ©©aeentratloiig ©f th® ©nxya®, tska-asylase l^flTOlyES® 
til® lln«&r ettbitrat®® co«plet«ly to ©altos# &nd glucos#* 
So «Tld®ae© &t oth&T proiwet# wm ©"btalEed is tlae fia&l 
hf&rolyBmtm fmm tii« reattlts ©f ©eltotlT® feraentation 
aai cbpoaatogrmpMe teehnlQmefi# ftoi Ftettlte efaow that 
taka-aBylfti.0 jhyarolyg@« tri0aoeii&i*li.e» and klghti* gttgart 
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fi.meciia.i'ogeale aetivity waalati lutostantlslli" eonttmat 
mMtP tfe© ©©niitloiii etoAiefi, tlit fmtlof of 
aaylase aetlflty Cstsreln as enbatrat#) t© aaltae# activity 
(raiilt®s« as i^MtyattJ fimnf«€ sJtowlnf eeltctlve 
IraaetlTattoa of aalta®®' op ®f It feg.® teten ©"bseFvefi 
that ml&lm ioms a.o not pr©t«et toka-maltat®,a# «ffiel#Btly 
ae they do taka-amylaiB® fi*©» laaetivatloa at Mglaer t#iip©r&-
tmrts# It was, tiiei»©fofe, taken &f t©'fr«t lilgiily 
purified taka-fiaylfts© th« last t3f»a©ef ®f rnrnXtm® 
Ispmrltlt.# by g«ltotlv@ iaaetivatl©!! at Mffe«r tsmpefntttres 
in ttie pi»«8«Ref ©f ealelua l&m t© ^fottct the Raylae©# 
Itactfla&st aetivity was* faawtv®!*, «i«®a«t»tei. to "b® m 
property ©f taka-asyla®#* la mmtmst t© tlie ©fldtne® for 
& ffl&lt&s® laparity timt eoalA be r@«@v©d, the bighly pwlfiefi 
aaltast-frte prtfmpstl®n« of t&kA-aiiyliii# failed to show any 
©vid#n©® ®f ti» ppeseiic# ©f 9xtwmmm A.ex%rinm@ aetlvity. 
It w&g sliowii tfeat tii« mtie of affiylaee activity Citarela as 
smtefitmt®)' to d®xtrla68# activity (itsttifias «b su%stmte) 
remiiatt ©eaBtaat under a. awfetr of eaatiti©®# tMt e®us« 
ttftAft l®fe#s @f aaylags aafl ©f d«xti»ifia,st aetlvitlei wfaleb 
mkmuM- Mav« e&wsM tbe gtltctlv® laaetlv&tioa of tiie aiayla®# 
®f tfa® dtsxtriamse if the tw© a©tlvitl«i were du#' to tw© 
i«pa3»ate «aEy«@i* 
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StmFefe t«gFa«&tl©R hf tlit setioa of i8allirfti»f alplia 
&ayl«s« li«.s' dlieae»#€ 'bi' %pbaek aad Wlllfitatfit 
(3.§S), fey Paxtap CllSK toy I®r4ia 
Erl&mmM i»v« fet«a prnmrnteA timt alplm-aaylate© 
filfftrtal idtti»©«g tlffti* uayktdli" la their s-etl&n, ffe© 
ftetloa ©f mrB-p&l alpba-saylft®®# ii|j©ii a linear fl*«etl©B. 
fi»e» e©i*ii fit well hm» te#«a i3.5^)« An a3,»#®t 
mmpmrieQm ©f tli® ae1:l@n ®f aalt» baet«pial,, 
Sftllmry, aad fangal alptea-aaylaeti oa m ®f dlffepeat 
®tife(itF«te§ toa# fectatly Man pafeltisli#a l^y Bird sad lopkiss 
l7l, A h3rp®tt»iii was «agftit«€ to •aiplalR tte aetloas @f 
tla@ alplaa-.aL»yl.«i«s, sa§ a f©a»pml pletiii'© ©f tht tpsetfl© 
iinlsn of &lpia-attyla«®s wttk ttetir mm pres®iitii.» 
2. B®tg4*&ayl&ie 
Myl@fl»e©«liaee h&» hmm jpep^ptti. t© b# eenpafsbl# 
wltfe beta-Mylms® la oer-tato »gp#©ti @f iti ii«tl®ii ana lat 
eeFtala of Its pr©ptFtles« Aityl®s«, tb® e^nstltutnt 
stareb wMiefa eeailfits esaeatlally of ttabraaelied gla©o®lAi© 
elmln®, 1b hytpolyiti. fey festa-aBfiMt In & ittpwlg® faniiion 
gtaptlag fr©« tAe ii#iireStteliig «»&» liilikt amylogltjooellai#, 
feowtveF, tii« i©lt fission pi*$4wets of b«ta»a«yla.g# aetioa 
&f»« iB&ltdie ©0ati»iiftlly #li©rt#iilBg ®«yl©et otealu# 
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(103> 111, 12?I* tli« fp©a the alpha-glaeesIdle 
link ©©e«FFi»f In gt:mi*©h. Into tbm beta ®oiifigwF&tl©a of th® 
frm bytTOxyl gr^np m% the F®-Stt©lag end ©f tJht "btta-Miltos# 
»0le®til© mpprnmntly ummm tlnultanfenslj' wltib tla® feySrolysl® 
i$2}', fbls Mm fingte®t«4 m Waldea linrtpilon awrlng bydroly-
Maltiis# Is, lilitwl®®, gpllt frm tim m©l#eul« ®f ©.nylo-
P'tetla fef beta-saylae# Isit &%©«% 20- tl»@s a® rapidly m 
imm tM# a®l8©al# #f mjlme (6^)* littomfli anjleet is 
ta.ytf®lyiet •flrtmally ©©»fl®t«ly to itich siwplt Ba®©l»i'i€ei 
m oaltest &n& %mms #f higifeep a&euhmMm (1§%, 105)# « 
§.m%Tin »»«a«sti-s'« to b®t&-«aylii«@ aetioa i® &mth»T end 
pwdnet of tilt t^df»®lj«li of mfl^peotin in aMltioa t© 
««lto«« <§§)» ' AppFoxlaately SO pmr eeat ®f the a»yl0pe®tla 
ii ttltia&tely eiaat«i»t«€ ta mltmm |^S)» 
Tile lbeta-.aii[yla»«g tfemt feave feten 'deieritstd la the 
lltepstwe ftp® aoftly of plant ©plgla, aaeng tJhem 
|(fi.rley, i@yte««ii and §w«et potat® fe®ta-«iiyl&«®e '(15# 10? )# 
i#pe ift%0'F#«tiiig and p«e«iit ^©i^rti: m tU9 mzjm& art 
ikhmt It® ®«e^nlsm ©f actiea. It mm -fRFliti* e®iielttd«d 
hy Bw&mm Cl^8) that the m%fmt MTiag fetarttd the att&el: 
©E ©ae ehala, e©«plstsi it# toyda?©ly»i« Ibefore fesglaning to 
mttmk mother elmia. Siaijlt*a«oii«ly, leri* aai, 01e¥«l«tat 
(69, ?0) eaffl® t® th# m&m ©©acl«si®ii, fii® mhm% i^fpotfeeeis 
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«if fisylas# aetloa, wMefe Mas been atB0fil>eA at the «ingl« 
.©liaia km- i»«0tiv©fi irlfi# aec«pl;«»0#, b«t faa® 
©pltl©S.i«t % lepttai «i Cil# i2» i3)t &nA by 
iomra® ant Ihtlao Cl6), wfe©ge ©feiepvatloae t&ror the mmXtl-
©M&ia iiypstM'Sli * According %& thB latt®r »®eii®.ii4ii!i, tJh® 
«iiiy«« itttaekfi cMin® ©f mil Itagliis af i»aiifi©» and Mrlng 
fo»pXet#d a siagle fls.ei©B, t©«g not Re©«8iai»lly ooatintie 
to attaeic tlie #««« ©toata* Frm^h, I^eTlnt, P«s«f m& 
M©i*bepf C3i), ttslitg a»yl©|i«pta©s@ prepafti trm..& ielmrdlng@r 
®lbtalii«t eirifleiic® timt ©ontltloBs. faforabl® 
to «iigy»« a®ti®a, a# prntmem is pwmm^ la petrtly fcgrdK>lyE®d 
3P«aetJL©a aixtarts. fiii-s ©fettpmtl©^ sapptrfi tii® elngl# 
eliain ffl©©lmnisii.. On tli« ©tfatr Imiid, Wmmh, tmpp sad 
P&sur i35h tomB. tliat if tl» tHEyat wat •««.<!« t© ®.et unSei* 
®#3?tala wifaTOFafeli p«iit«©s« wi.® f©pm®t, tiiw® 
e«fg«itirig tbat tbe tw© ffltefeanliat &i»© liabl# to ©perat# 
ft^cdraiag to tiie ©.©aditiofifi lava3.¥®€« Lately, tli«' ffltchs.i3lfia 
df beta-a«yl&8t a©%i©B ©a botii' aayl®«t and aayleet dtgyada-
tieii protaeti feet 'b@®ii Invtstlgmtea fsptiiti* by Eopkim ftn<l 
J'tliiltk {i2), and bj BipS aaA Sepkias C8). Heps eiria«nc® 
ill fa-roiP' 0f the atiltialiaia aeeMaisii -Jhae b«®ii- pi*«grated, 
fim mAy dlempp«»aa©e of tbt atort ebalat fs^a m •ni:^tuy« 
of Img Aad sij®rt timti* pelypseolafld®® if belisireA t© bt 
da® to a aultl'SMln nod® of attack by the «riayai«,, i>ap®y 
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tlir0i8«t©g2p»pM€ aaslftlg of tiit hyiFdlyeig predaete ®f the 
«ngy««f and rsgolt® @'tei|aia«a f»« ©f abiorptiea 
•mlm® ©f letiae ml&r and m&mtmg mlats were 
to to® la faf®r.©f tilt »altic(l»ia »©d® of aotloa ©f beta-
affil-la®#, 
3» 6*gltteQ.i 
fb® gi»©ttp ©f #R,j6yaeg 4etiga&t#d at •a».3rl.#-l,6-glae©il*' 
inelai#® tto© emymm eit,patel« ©f ftttaekiaf th« &Ipka* 
l»6-flti©®®4dle lijalEiif.t l3ttw#ea tw# glmeeit malt® eltfetr In 
tfae aoltewl# ©p paFtialXy stareh. fli« 
«lit of tto@ wbatpiRts aaj r&Tf ffoa th® ainaccharld# 
i»©»al$©t# to ititlf. differs from 
®al1;os« lii timt tJh# llakAg# bttw#®!! tli® glMeeet 
resldtttt is ®r tilt %fp9 lii Iseaalt©®#, wMerta® 
It is ©f tlie alpha-1,# tfpm la 
Hielmn Is of tte# ©piailon tte,l tMs grmp Qt 
mzymen hjrdpoljalng llnlaft® eaa tet itiMl^l4«A 
lat© •agjmts tbat mm mly hy&mly%e tefwlaal alpl3&-.l,6 
link&geg swell as tJaes® wlil©h #»lit la Igoaal.t©®# and In 
Halt »a«0l.« fli#«plwin*|-l&<i# •§.%x%rim fmm am# 
gljcegtii, and anetfasp tu"bir«p wtoleii laelni#® eaiy®®® 
oap&bj® mlj ©f fl«T«FiBg a a®n«tewilii&l linkage i^eli a® 
56 
th©ee fotiad In aaylopscttn and the aXpha dextrin® 
tmm glyc&gem aad sajflepeetia, flat first subgroup laelades 
aifii-lo-i.e-gltteoilda:!!#, flFst prtpar«d fro® rafetoit fflniclta 
.{21, 221, Cl&gtrMiiiia. a.Qttobtttyla&lt»se and Agpergillui 
nlgei* aayl(@gltt«oald6et, already prevlouely dltcttseefi un^er 
the iftatloas. m aaltas® ani. attyloglacofiW&se r«ep«'Ctively, 
ffo# firit asffleci mtyme memu to tee specifle for' the alpha-
l,6-glyeosl€ie linkage, wMle the Istter two eii.Eyiies alg© 
feydroljsse alpiis-l,^ linkag®® a® dleeusfied before. fh®r« ap­
pear to be no ©tli©i' 8p#olflc requlremeati for these tnaymts 
Blue® they all feydrolyE® Issamltos# and ^ele© will hjdrolyze 
glme©e@ imi-ls attaelieA lay alpim-l»6 linkages to large stareli-
type »©l«©iil«6. fhe secoad tategrotip loclattg only out enzyme^ 
the sptclfle rt'Qulremeiiti &t whleh iiaTe bten itMlet, ?Ms 
Is l-ensyne, lii©lst«d from tfe® "bread "btan &nd potato hy 
l0l>«oa, Itelaft smd P®at C55)» aad cjteraet«rlE«d fey Boberti 
m mtntl®a«d fey WMl&n -(1661, wii© showed that th© tnzy®e 
c&nnot nemr a teralnal alpiia-1,6 linkage tetjt will remove 
Hal toe® or longer ei*iiig attselitfi by these linkagee, euehi 
as th© ttnit ©ii«lE« la auylopeetln. Althoufh R-enEyne can 
att&ok anylopectln, it Is ©f Intertet that the 9mjme h»s 
"beta fowd to'be entirely wltliout action on glycogen or lt» 
totta limit dextrin {166)» imltts tli# glyoogtn was first 
d«gr®A«d by nlplm-affiyla## after which eoaplett fclfision of 
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%bs hrsLmeimA. linkage® w®b ©"bflerved to to® eff©et®d 1?y R-
tnEjiB® Cli9). Isositflaiie, fi»o« toi»«w®Fs« yeaet mA other 
«oiii»ets, li ttoougtit Ijy Sarao &n<l loMyaeM to b® identical 
witii. R-enEja# 192)* fi»§9 ensysei wMoh e.re cspatole of 
liydreiytinf tli@ B©a-%®»10»1 alpfca-l,6-gliieotl€le llift,ftg® 
iiav® 'beta ©beerveA, ia r&lem aniiial tisiue® ant higliep 
planti C22, 55)» tout as fpo® our e«bject 
®attei» will E0t be dieciisiM fwther hept. 
The eaiyae prodtieed by iioldi wMcJi I^Aroly^es nalt 
Unit dextrin® wltii tii© profime-fclon ©f fspfwataMe Sttgart 
has been defilgaatet ai Halt itxtrinasf. fiie tazya© Ime 
b©en iielstsa froa h&plej iialt» by laeeii and oo-workerf 
C80), ant crystalllied from AeBegfilliia epyia« toy Uniep-
koflep aad Roy 1157)* Ai th® lima® i*pli®0, t.h© emyme aet® 
©n tto,® "brea0h.fi linkage® preetnt .in tli@ alpba limit dextrin® 
of stopeii, "bttt not muoh oor# is toinown. &i)QUt the tnzyiie, .It 
is pot Bible th&t It may liyArolyxe the alpha,-l,6-gliic0®.idl0 
linkage® at the branched points in the amylopeetln fraction 
of ttareh, 
fsaehiya,. Ifentgoaery, and Cofasn, Cl,53), fouad. tiiat over 
90 p®r .cent of iBoaaltose eowld hm l^drolyaed l»y a cultiare 
filtrate froti Smmrslllm. nlmr 330, T.lit sold filtrate 
ob¥iouely eoatalns an ensyat eapa^le of hy rolyiing 1,0-
fliieoeldi® lliiikag®». 
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An leoaait&s® setiflty ©f aa SEs.y*e pyep&Fatlon ffo» 
Agpepgillttg eryzme ha® mmntlf hemi reported (06), Dettr-
iniaatlon. ©f th® i»e.€uelaf p©w«:i» tliat l&m&ltmM 
wm split tftto two Bel«©al#«. of giiietse "bj tiit ilth 
the «x<s®iJtt©B ©f the pi ©ptiiittM &f th® tngjae, not aaeh 
aop® w»fi rtpertti mfe©iit tiit ipselfleltf a.ad other propertim 
&f th& BazfB$» 
It 1» appareEt that iiattii adAltlon&l iav«stig&tl©,n will 
h® to l#&i»ii m&re afeoat tii® spteifi© f®qttlr®ii«iit«, 
pp0p#rti»8, aRi. faaetlsai ef th«®e ii®ia tasyn## a® well as 
the mmt mtum 
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III, MlflOBS MAfllXttS 
A* Ft»0p.a:r-iiti©ja of Mold Ens^a# ioimtiORi 
fM® Mmjm pmp&r&t iom a®«i is tMe study wep# p-^®-
fy©» Mmwsillm migeg ilMi 330, ilant agar ettlturts 
©f wMeli w«2»€ ©fetain#d fpoa 9v.» L, A. lladtFkeflei*,. fMs 
©ilturt wmm sine# Corimn srS hmglfMkm (23) ptpeftaA 
flltr&itt fv6m tlili aoM •'ti*.ftiii %& ^ pelativelj low In 
aoylaa# aetiirlty aat tm h$.m tfe« feiglitgt aaltm## actlTity 
©f my eiilttiF® t«§ted* 
1» Frepfflf&tlQa Qf. aeld bma ettltngag 
Ifeli. hmm Qvdtuwm lerved ai m mmenleut Bomrm of 
InoeMlwa wfetaev©!* attdti f©r thf pmpm&tlm of woli ©nijnt® 
S0lMtl©ae, ftes team infeetrat# mi pi*«p&pt<i ttslog tbs 
f ©Hewing J 
3.O-0 wla«.|it fefaa 
1® grass gromt ©©ra «®itl 
60 nilllltteps 0*1 mcsrwal l^tf@ehl®s*le 
aeid golattea ©oatataisg 
m 
0,i2 parti pei* allllon 2.ai%»7%Q 
0»62 pip Bill ten P«SO||* 7H2® 
#•08 pa-fts pty 5%0 
M Btmk aeli: i©l«tl©tt *»# aa-d# ©©atalaing %dr©©iil0i»ie 
aold «ai tfi« sine, if^ii rniA #«pp#i» la m&h mnmm-
tz»a%l#a@ tliet 5 alllilittM ®f tbl« wimm iiltttet to 60 
glvt tit® fi#st3P#.ia ®#ii©e,iitmtli0nfi ef the 
ia tli« tiiml atSlw. fli« .std^eJc i©ititioii ©©n* 
taiatfij 
8.5 iiilllllt#FS #®aeeiiti*sted feCl 
gmas Iiiio^*71g0 
0,00?% fi^&as 
0»OOO9 ffaat CUS02^*5%0 
tap wat«i» to 1,© -
fen gr&M p@jr*tl.®iis ©f the »oi©t alxtiiy® sf wMeat tean, 
•6©rii tttml ftuA «ei€l'@ i©latl0n w«rt placed ia' 150-
ailllliteF iria#-«©tttto flaik® wM©fa -mre 
plmgftt irltfc. e©tt©:s* flis t%m*M wtrt «.teFllls«a for 15 
mlamtes- at 15 p©«n€® 'at®*# ppesgur#, •ao©i«4 and liioetil&tet 
with tkB ii@M tr&m the dextrttt-mafiu* ffait was d©n® 
by i*«»©vliai a tma.Il p6i»ti©» #f tkt asld gr©irtfe fFOo tHe &gsi» 
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Mlmts  % «•&.»« ©f at stepilt wim ant plselag it In tM® 
l»aa pi*s^&ratloa# Ths flatka w®i*® then 8h«k#i» 
to iistfiMt# tfet melt speifts tiJfeaflidttt tiie nolateHsd 'feFan, 
mft&T whleli wti»« laM hdrlfQatally la %M iiie«.Mt©f at 
30®G«, Afttp aljowt a wel., dtiylag wMcfc ayetll&l growtli, 
i|>©FWlatl©a, • aad filially, drying ©f tlit ©eo'ttrrei, 
tJj,® feMU mltnTm w«s»e for «i®» 
fti® Molstu,!*® test tat @f tht pr«fai*«tioE it very O'fitieal# 
It was 8©s«ti»#« a0eei««j»f t® mry tfe« andiiBt ©f tlie seia-
ialt ©©Ititlen ttptaaing ©a tfee Maaldlty eeadltlont ©f the 
•ti»® 1© tfe&t tbt wm mrer «® try &« t© be tin&fele., 
t& Buppoft §©©€ gptwtli lidi* m laoist tkat iryiiig was a®lay®€. 
If dyying t#e« a«t ©eeup i@@ii .autolyilt 
©oemr-g •!.»€ the emltare gp(tll«. 
Qf a®l^ sngyme filtyate 
fJbrt# diff«»iit wem trift fey ths pipoteetios 
©f the «®1S mzym$» 
a*. A a^itflcatiea.of ttee ggtibeA by fgtiehl.¥&t Q^rmm, 
and. gQgBSgll. C1525 Flv# taa€r«t alllillttpg of a«a.ltt«. ia 
2-litep feFnb&'Oli flaskt ©ontalniiif 5^ oern ««&! aai. 5^ 
aistlllfp®* irlea. • golmble® wewe f®i» 3©- aiamtes 
®.t 25 P0«M« pmBBme* TM flask# mm .©<3®1#€ anfi 
Ifteeulattt *ltfe tfee "bt^an ealtiipe of the aolt* A 
g-©®a di»p#r.il®i5, of tfee »0ia temn ep^fta was a&Se by mflag 
200 allillltti'# of -itftril# 0,©5^ fvmm 80 f©i» tto bqM tef&n 
eitltaif© im, emh Irleftaeyti* fl&sk pv^prnm^ m 
pa^eTloufiiy, ftM sbakiag wtH, ftn aillllltera @f tM» 
«p©iNe iifip#3pal0ii wem m9& to laoettlete flit fiit 
eia.tur« was aemttd fop 6 days at 30®G on a r«Gipi?oe«l 
glmker. The »oM myatlltt* was filtered off ant the fiitrst® 
»t©i*d in tilt r«fi»ig®i»«t0i» matll a««i.ed f@F tfee p«fifieatl©» 
aat efenraettrlsatloii ttttditt 0f tfa® «iity«i«, 
M. aedifieation of tte aatiat to M&he. ialanktam. 
ABdFt&jga aiaa .gt&gk. C2) fb« aeiiti» eaplsytd • ©^ntaiatd 
gp©MHd yellow ©©k1| §*5^ life© ymet extr^et and §,5^ 
@»l#la» ©artwjBste in tap wat®r, fb® w&g sterllis;#! 
1» 500 milliliter t«aatlti#8 1e g^liter Ferateseln flask® f&r 
«inut#fi- at 25 ft@-«tt pr®»#mrt.. After eeeliiif, eaeh 
flask wmi ineettlatet dirtetly with th.® bf»ao ©laltur® ©f the 
a®ld ia a il»il» mmnmr as as«©rll>e<i atoisTf mdJiT & « Afttp 
3 a.fty« ©f ia«tifea.ti®a mt 3®®0 m & F#isippo.eal eh«kti», tJi# 
©ult«i*#i were flltsFtd «.ai tfee eowT&iiiM fllti*«t«g »t®i»#t 
in tlie mfW'lg%m%Q.r until n«eA«a.. 
®# A, aeidif lo&tiop of the »®t too A toy Sfan &ai Blaekwooa. 
(139) flit at-ftiw kai. tht ftlldwiMg ©tapoiitions 
i3 
Ptf e«iit 
iolwfel® stareii 2.00 
M%ei O.fB 
e&G©3 0.|0 
112?% 0.10 
»gS%'?%S 0.05 
S0|rfc«feB ©11 §*.30 
Iyir©l^i«d tafiftlB 0,10 
EaS% 13,2 ppa. 
FeS0||, 13.2 ppii, 
C«S% 6»6 ppii. 
fii® siH'©, Imn aad mpp^r Ball® mm it.aa«a fy#a a fiiagl® 
st©©l£ telttticm. flww alllilltei» tttantltlsg of the 
in. 2-llt«i» firafe&eh fl'Wkfi w#re e@ak«d ilk %h& auto-
Ql&m at m%m§pheriQ pi*tiewF® with ®eoail©a&l ifeitkiag tmtil 
all ©f til© sta?©b 111 tlie B«aita ha.t ©©apletely foi»med m 
ttaif©» tfata .gel, fii« foi-bftnii oil and tbt ©aleiaffi •eapbonat# 
w«ii»« atd#t aM the solntieBs et®:Flli£«4 f©r 30 ainutsfi at 
25 po«;a<i« »t«aa prtt«ufe. eooliag, tiis flaski w«re 
Inoe-mlated with tfce toran ©ultwi's of tti® a©ld, and tfe@ Bmjme 
filtfat# e©ll«0%«d s.n€ it®s»ea m te®©i?lfe®d mhom Had#!* ft. 
@4 
1» itthedi of Inii'itt Analysl® 
l. Malta,ig a-ttiirity 
fti® enployed f» det@i»laiii,g a&ltast actlvlti-
wai d®irfl©-p#4 tej fswobii^a, Qmmm mat Cl52)« A 
ttJftlt ®f maXtaui® aotlflty was d®fined m that mmnt of 
easy®® whleli hfireljits 1 »l3.1,lg^a» of ®alto«« »oii®liytrate 
in 1 feoap at 3#C, ffae attlioi dtptaie on tli© ofeitrTation 
th&t aa liiet»®a«» ®f 78^ in mAmlng pm^w i« obtnlEfi wteu 
a©m@l3|arf«te is t© flae©«t coaaitions 
glv«ii fetlew. is a etol©hi©®«ti*te felatlGiieMp b®tw®«n 
tilt Aaeaat ef &»d i^troli'si® *ltMa llalte, 
wh«0 tfee p&t® Is ealeiilateA fp©* tli® dlff#i»ene« in wltoea 
hy-aroljsed • at 15 Ant IJO minate®. 
a* Re&gent.s 
C1) StQeli: a#et&te, Imffer.. 6,0 aelM*. pH kA» 
fr«p«i»0i toy dilMtiag 21? «illillt«rt ©f glaelal aeetle acid 
&M 183 gi?a»i ©f anhydpoti# ©©ditia s.6®tat« to ®n« llt®r witii 
water, 
{2) M&lt.Qg» sMbgtrata«. ftm 'bufferea iialtoe# 
aoliiti^jn tiat was tisai m t^ sateftrftt# f©i* »&lta«® acitivity 
A%tBrmlnmtXm wm pmprnmA hf diigolTinf 2*35 of 
maltes© C e©ii»ti*ei&l 6. P» gpecifi® 
6,5 
A 
i»ot&tioii -+ 131 , ppettt©##. % Pfaastiehl 0ia«ffileal G©,, 
MmkBgmt IllimiBl is $Q t© iO Mlllllitew of dlitlllefi 
irat@F ®nd 5 ©f tJ&e iito©k a,e«ts.t# buffer, and 
tben ailuliiif t© 100.0 «lllillt«r» ia a ir©l«a«trl© flask# 
(3) SMlfaeii* Gae a#»«.l, 
(#) Sotlma teapdxlAt. Out aom&l, 
i$) Ptieaelsfothal«iB iaaieatog. Oae-ttstli per e«at, 
{%). le&gtnti- fei* yeteciiBia: itteai* .Esalyig. tli» 
by S©aofyl was ««#a, |l^I)» 
h, 'Pr&mMm f6P.,tiit dgteyglaatlQR Qf tt&lt&gt &etlvit,y^« 
Fife ffillllliltfs @f tilt ttoia •mEjmB Bsltttloa 10 »llli-
littrs of tJft# femff#re4 aaltdet gufestrat® i©latloii b©tli 
att®»pei'«4 to 3§®6, fiisi- w«r» tMa alxtd la a t®et tu'be 
and held la th® wat®i» toatfe at 30^0.' j|ft©r I5 alnutes, a 
3 fflillilltey allqwt of tJte «agy««-«ii1siti»*t® iii2;tti.pt was 
tmineferptd to a lOO-aillillter volwattrle flatk eontalalnf 
3 aiillliter® ©f 1 nemal gttlftti»l«s aeM t@ ®t©p tJae maltose 
h^ai-elyilt fey aeid Ira&ctlmtl©!! of tM «aff»e. AftBr 120 
.aintttes, & g#0©na 3 aillilitep slifnot ©f tfa# reaetion 
mlxtwf® WAS treated In m slsilajr »aan©i*. 
After tte &©ld im&etlmtlm tbe- ©a^ya® f©r 10 
alntitts, tIse fi©ldifi«d mmtim mlMtmrn w®i*# aijMt©€ t© 
the ph®ii0l|>litiAl«lii eai point wltii 1 a©i«iia.l eMltim liydrojiid® 
Bolation maft ffia€© mp to 100 Bllllllttps with water. WXr@ 
m 
taken aaalfsl® for peduelng 
¥alM® lE.T*) 'hf %h» »etfe«»d of Soasgyi mitng the 20 wliiMt# 
kfatliif p®'rl©t» By .tMi pi»©e@dttr#., ttoe r®dueliif fsluts of 
tht ?tatfi0s mixture after 1| ant IW aiEwtti l^a.roly@«fi 
w«i»t .©btiiiaed.# file i*«toeiag mlme$ ar« a«sitire« ©f 'tii® 
gl«e0ai pfeime^d, tli# amltefit-, awi. tli© retweiiig 
Sttfayii ©fifinally pf«seiit; in %im enzyme prepiii*atl©ii, 
6&lettl&tiom .#f aaltfeeg astivity., fiit mmltB ®f 
m&ltme aetifity of aa tinyat •gelation wer# »xprm$§€ in 
tems of ailllfralii ©f naXt©!® hyifolyztd pey -lailliXiter 
of Bttzjme pmpm&tim per hmr* fh§ following exprtsgion 
gives th« ttaltfl &f aalta## aotlTity wbmm "a* i® the 
va-ltt® in terms ©f alllilittfi ©f tMostilfats 
selmtiom ©f til® 15 «iiittt« F#*©ti0a aixtm*#* aaA "l* ie 
th@ eoi»i»«.tp0adlag Vftla# fa? tte It© aiamte r#aotioa »ixtwi»t. 
{glttooi# #QMivml«at of i&gSgO^ g©latl©a x 1.78) x 20 
s Billigraas aslt©#« hydrolyzti pap Milliliter of 
emym prtparatlon per 
s tiniti ®f »altm#e aeti-rity.. 
6? 
d* PrteattHQBa oTageyved,. H|-dP0lyelt rate valm@« 
witMR %tm rmgrn betwten 2 and 10 »llligraaB maltoi® 
fel-toolyitt ptF aillllltep Qt ©nija# pfefaratioR p@p how, 
l&Xms is the blgter rang# w«Ft pj^efsiprtt. A pi ©f 
pytmllta in %M m&etl&n mixturm, tmymt pi»®psrstl©a« 
Jhifiili' fettfftpta at fl rmlmM @tMr tliaa were ftditttttd 
t® appp©xi»at«lj tliii peint lsef©r® th« m&ltme aetlTlty 
<l«tt»iaatl©ii* fim esfper rmgmt wstA in tfet sugar sinalj-
sia wai MtaiaFtft with a plf«t ratfaer tliaa a tomr«t. 
2# Alplift«»:&myl&e@ «.©t.i.Ttty 
are tir© f«ii®ral a«tla@:d« ®f a,nmlygliig for alptoa-
amylase aetivlty, tae dtp«ad«iit mf®a the vigeometrlis 
Inflttenet Qf alpJa-aaylas# mpoa stsr^li seltttloni, aat th@ 
otl»r dfip«n4«Bt ttp©a tli® celcr proAmeA lia^ tii« 0mym§ 
«m'bstr&t« i©ltttloa after mMitien &t m mrt»,ln Amunt ©f 
iatiae &« oi»iglii&lly prep&peA fey *©Iia.g«»mtli Cl?3)» ffe« 
Bftthed ws®d in thii wi$rk wm the WGhlgmuth proeedmr# a® 
hy Kmmm mnA lliih Cl28), "together with 
tlie iR^rgaaie e®l#r staat&rd r«e©a»i!tta«d by Oleea, Imn®, 
aad Bleto©.a (113). wtsAt «lpte&'-&»yl&a# mtivity wm 
Aeflmed &§ tim -mmmt ©f «»fy*e rtqiiirtd t©, dtsEtriaig® me 
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g.raffl ©f feets-iai-last-tpeafea s©3.ml>le stareh in oo« fa©ui» 
at 30® e. 
•^1) Buffer gQltttiow* On® >iKia.ped mM iixty fow 
grftm® of aiii^irott® sodita were iiitelfei in iiitilltd 
wat©F. fii«a ItO ffllllllitsi'® ef gXaeial acit w«f# 
added amt the «-©lati©3tt wej dilutei t© 1000 Milliliters# 
(2) .B6ta*-.a.»ylaa®.« A eo»«erei«l tasya# pi»®p&i»a-
tien espeelslly for tii® alpii&-«.aylai® •deterainatioii 
was pttF©faaf#4 trm falltwttia L&feeratQi'ifi, Itw York, I«w 
JqA,  
i j) Stoek IMiae eoltttloa. llevtn .grams @f 
i*esttW.i««d 'idilii# erystalc aaA 22,0 gi^aas @f ^©tassitiM 
i®did« wtrt dlis#lv««i Ie a irolMttttpie flaik 
with distilled water aM dllmted to %M iiai?k» 
(^) PllMte ioaitt® celati#B. two Mlllilittps. 
Qt itdsl io^dins eolation &h4 20.0 graffit mf potatgim 
io€iAe %f«r« dilmtM %& 500.0 Billilittf® with diitillet 
w«t©p,« 
{5) Seley stanaaga Iby QIsqb. Emns &M Biefceen. 
Tw#nt^ fife fra«# mt QQGlg*^M^Q mad 3*89 gpaufi of petaaEliaffi 
€i©hi'e»att w«f» ti«g©l¥«i ia 100.0 milliliter® of 0,§1 
iiQMal lei. 
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CS) SolmMe gtareli. fjfet i»e«.fent frad« so1mI>1« 
sterefe latetled "guttabl# foi* l0a©»®.tpj" w&» pwrelmfied fre® 
lerek &ttd C0t, lac., Eahway,'S#* Jtrsty. 
b» 
i X )  Prtp&ratiQa ef .tfet® te®ta*&»yl&s® tyeated 
jQlattle gtareh. solntiatt, A ©Iwrry S»0 ffMi of foluMt 
gtapch In to aillllltej?® ©f ^wmtep w&i aad#t to appFoxlBately 
120 •ttlllllitfrs of vifdrouslf toollliig w&ter wltii rinsing to 
l,ns«i*t e@«plet# ti»&asffp« Tfe« aol«tl©R wa® eooltd la 
ytiEaiiif t&i) wat«r autil it seiili. 'he eunftttleatly handled 
and 12*5 ulllllltirt ©f bttffti* fi#latl©m w®r® added, fli® 
idlwtl®a wat ttea twiiiferret with rlasiii® lato m 250-milll~ 
llttr TOlmtti*!© fl^.sk» fm soltttl©ii wag ©oeltfi to rooa 
teap@i»atmrt, mni 12$ sBllligyaaf ®f ttm tettft-aaylw# prtps-
pstloft ©Iwrrlea la a ®«all ©f mmter wsr® tliea &di®i 
with fte® mntmte ®f tte veltt«etFie flask wtre 
dllttted t« tk# mmk- irlth dl«tili#4 w&ter &ftA & fisall amount 
of tolwRe wmg «M#t to pmrmt h&cterX&l 
ftoe ©oltitieift "wm mim& tkorewiMy mA mi«t in B©t more tliaa 
feo'upi mad m&t 1«#® tl»a lioufi# 
12) Pg:Rti»iiii£lM &0ti'yit:3r« fwenty alllllltar® 
of t,li« 'tettffepet.festa-aayla.#® tft&ted ttaFCh aoliiti©ii &Bd 5.0 
iBlllllltai'S of vat#F wtre tFftiii.f@ri»®4 % pipst to a 5®-
alllllltti'- Ipltrtmeytr tlmMk ant tt» flask iplaetd In the 
n 
mttr Mtla at Afttr ttoe fla®k teaperatui?# 
has Att&iatd 5*0 ©f the ensya® 
aolmtion w®!*# Md#€ 'by piptt» tlie vela*®® ©f water aad 
eiizya® soltttl©ii wtre alt@»fl. t@ ©©apeatate fex* low or Mgh 
AOtlvltieg, but tb« t©t&l wlwii# ©f tl» tw© g®Xtttl©Mi» wti»e 
k#pt t© 3.O.,0 ffiillilitert# 'Afttr 10 wlants-s, ©a® sillillter 
partienB W6P« wltMpawn toy plpet at appropriate tl»« iHttr-
Tftis and &M#t tQ ft «tpl®g @f It-allllliter P|-rtx eentrifuge 
twfeei, tmeii ®f wislela eontalatd $*M ttllllliterfi of tii« fillat# 
ioilne i®ltttl0i. fE® tttfee* w«r® laT®t»t®d to iaeare tteoro'iigh 
ttixiftf# flm tiifee was th«m 1» tht mlojc eoBparltor 
Imtwmm tw slallar ©eatFlfmge #aeli ©eotaining 6,0 
»lllillt#i»s @f til© «©tosltott» ©InloFia® mlQW ttaMapd, aM 
the solatisiiii wtre ©©«pa.r#d, Ifctn the ©oler ©f the s&apl# 
tmm til® tnfyffit tttfegtrat# s®ltttl®ii wm terlctr than tJhe 
it&iiSardi^ one sUlillttr aliqw^t® ©f tb# laapl® tak«a 
St apppopriat# InterTale mutil tli# mler appfo&chefi that 
of the »taaAai»A» At that polst, ali^mot® were tafetn -©very-
half ainrntt mntil tjhe c©l®pe wateiitd and t.lie tim« rttulFeft 
for tlit a©1.0'i*« of tJbe eaapl© «.ai that of the stand&fi t© 
a&tcfa w&t Ft0©rd«fi# . tli®a tti® e©l®r of the golutlna from 
tii« eaaplt wm tm llgM sfter 10 aln«t«s reaetlen feetw®#® 
tlie tnsy»0 aad -sutefiti^at#, the ©oaeent'ratlQii of tfe.§ slpto 
sayl&s® wm» tm great and aaotliep a@tti*iila&tion was madt 
n 
n'ilnf 6 fttslltj* TolttiBt of, «Rsy»» -ieltttlon und mom 
tigtillft wetter or's. dilation @f tlie inij-s® .iolution was 
tietd. 
©. :6al6al&tlon ©f .aetlvity. f&e wnlt 
@f alpfeii aiifliise aetlTlty it tfae tttsntlty ©f enzym# 
t© one ©f toet&»amylRs«-tF®«tei eolmM.® ttsreM. 
in #iie Mur at 30®G. to fh.# peint wlner® ti» atSEtrin-iodln® 
©olor iiat©its that ©f 'ttoe ©obaltons elii©Fi€« eolef staafl-ari. 
fii« Bmmntmtlm of tto« taipie seltttlen In terwi ©f alplift-
mtifity w&M mlmlmted toy ttsing tii# follewlng 
fdiwala*/ 
nits of alpha-aaylas# aetlflty ^ 6§ 
per ffllllillter of Bmzyme soltitian • * * 
where ? rtpytttati the ©rigln&l tqIhb# Qf aold filtratt in 
ffililtliteri ©r frastl.on t&ere©f» ani f ii tM ttxtrlniEa-
tlon tltt® in 
Betemiftfttloa ©f Sttuelog Bmg&m 
1# MgtfeQ.a #f .i#»Qsryl 
fhim wm mstd f®p tfet itteiwliisitiefi ®f reducing 
fslw®s Involvei. t» tbs »ea«ttF«®#nt of aalt&s# activity of 
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•tlie tniy»e g^lMtloEs, It wsi likewise adopted for tht 
re&uQin§ sug&r aiialyiee of the prodwcta of %4r©lyels @f 
the %myam upea the viirlow® tiifeetratei t«8t®a, fJbe oetfaot 
wm i«8lfn«i. ©rlglamlly fm the d«tt»iaatlon of Mo©d 
fittgar (1^2), bat M® been sdoptea for the cwgar iet#rfflina-
ti©n ©f ©tiler Mologleal aattrlale, tJh® copper-phoepMte-
tartrat# mAgmt Involved in tiae attliod is elmioed toy 
Soaogyl t© ©ff@r soae definlt® adTantagee Im tht d@teriain&-» 
tlon sf bl©©d f«gar .la that it Is eqm&lly i«lt®M.e for the 
lo€©a«trle and tht oolorlaetri© fi®ttr»lnati©Ji ©f ©uprous 
that & single rtagent 1® euit&blt for tooth nacro 
and iiierd analjale, Iti ustful rang© extt.iwling froa 0,01 
to 3*0 allllgraiai ©f glweoet, and tha.t in the lowest rangte 
©f sttgar mmentmtlom the n«w reafeRt yi@ia.i a©r® 0©n~ 
tlsteat &n4 aore olosely reprodtieihle resulta than the 
e0]^«r- eartooaate-tartrate rtagtfit« 
&• .lea.gtntg 
CD PotssEiua ioaiie .gQ.ltttloii. A ioltttion eoa-
tftialag 2,5 ptr mnt pot&eii«ii iodid# and 3,3 per mnt 
potasiluffl oxalate laono^drat© w&e aade alkalin© with sodiua 
carbonate. 
{ 2 }  Dllmta eulfurle acid., fw© aoraal. 
(3) Staafl&rd thioemlfatt. A 0.005 noraal 
8©dlua thl@ealfftt® iol«ti©a was mde alk&lln# fej addltioa 
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o'f 2»0 ©f 10 p©p mn% iotlw* feyiroxlte nolntlon 
ptp liter, 
Stfcroh Indle&tQg. Beltitlen. On® p«r eent toy 
weight ©f golttblt fitar-eb »§ aiis®lfed la a saturated sodluii 
eiilQyia® e©liitl#E« 
C5) fteg .edpper"'sii0g.t?.ha.te-^taptf&tg reagent. On® 
liter of tBli rfiagent contaiati the following: 
aiitj^aroat 2i gmmB 
1 norMal ia§l 100 allllllter# 
kO gr&*» (loeliell# salt) 
0iiS0|j, 8 grasi 
aaiiydrott® 180 graae 
fto.# pli@gpi»,te and t«rtr«t« wtre tlisolvat In afeeut 700 
lillllllters ©f water. fh« BQ&imm feydrexlde was added, and, 
tMa wltJs stirring, 80 allllllteri ®f a 10 ptr cent eopper 
g'ttlfatt ©oltttloa wert liitr©te®«a. Finally, tlie. iodlwm' 
•solfst® was aifita And, wfe^n'•iliielirta, th© «dltttlott irai 
dllmtet to one llttr, and sll@fr#d to it&nt f®r & A&j er 
two, itirlag wlaleii tlmt iapurltlefi tepAreted oat. The clear 
t©p part ©f th© folmtion *&« iteaatet and th®n filtered 
througli « f0©4 gratt of filter p&ptr, fto@ appreprlate 
'reluae ®f one n©r»&l pot*8slaffl loAst® solution was &M#a 
ffy 
f @ r  tte expeetti Maxlana @f glweos® in 5*0 aillllltei»e of 
iolutlen &e fsllewtJ 
25 mllllllteFi mrmal iMmte for 3 alillgraa# flwe©®© 
10 MlllllltepB aopffial i©dat@ for 1 allllfi»i«,« glaeofi® 
5 »lllilltti*8 f©p 0«5 nilllgpaas. flaoote, 
Flf© alllilltsM of th@ ©opptr rmgmt 
and 5*0 Milliliters of tfee «itg«T eolmtieii w«r§ timroughlf 
Mixed la » 25 X 145 ailliaetsr fjrm tttt tub# and eoTSFSt 
witli a ©ae-hole pm"bte«r gt©pp«r tlaroiifk wMeto s ehQrt piece 
©f eaflll»y glass tablfif had hem i««#Ft@d, Tte tabes 
wtw i*«#i»8«d in fifoTOUily boiliag water f@i» 20 minatei, 
and tMn witMrawn and eo#l©d by laB®Fgiag in eolt wmtei*. 
Til® appropi'iat® aao'UEt ot p©t«e»lii» i©aia,t solatlon wa« 
&M«a withomt stirring or «git&ti©»# fti« eoltiti©ii wat 
©t€«a froa a Mrtt alloiriiig it to fl©w d©im tiie aide of tii© 
ineiined te«t tube,, tb® aasomiit ©f p©ta»«iw® iedite addti 
mritd with the affiownt ©f po.t&®©iii« ieist® addei to tlie 
eopper-pli©ipha.t#»tartrate reagtat at tQllowBt 
0,5 Milliliter ©f 2.5 p®!* eent p©t®.iilwffi i©€ide 
iolutioii for 5 aiillilittre ©f fi©ra«l iodate 
l>«r littr of the c®pp«r rtmgtat. 
ail3.illt«r of 2*5 eerit potaaslttw iodid® 
• f©liitl@ii tor 10 ailllliteri of normal lot&t# 
p«i* 
2,0 ©f 2,1 pwp mnt  po tmBim ledlii 
soltttl0» ter larger twantltits of aemal lefiat# 
p«F liter* 
fli® soltitien wa« aoliiflti wit.la apprdxiaately 2 ailll-
littri ©f tilt 2 mrmal mltmrlQ s.eia ssltttlon, the mt& 
RQltttioa wm addtd rmpidli' fey ii»©pe witii gimmltaatoas agl-
tatidR Qt tht soltttioii s© tlia.t tlie ®ntli?« e©8t«rit« of the 
twl)® »ix«t and &Gltifi0t a.t ©ae«» fh« golmtisa wa# 
then titrated with th® 0,905 mrm&l «©aittM tfeioa-ulf&t# 
®olttti©a, two di»©i>« of tfe# iniiaator were aAded 
t©w&i»d til# tnd '«f til® titFatiea, 
W# tomi, it ®dvaiit«g«0mi tQ aM petaetlw® @x®lat« to 
ti» pottt»#i*i» iodite «®ltttl©ii t© pmtmt ths fellewlag fs-
aetien Atirlng tht eo«3p#e ©f th» titratlfm, 
2 o « ^ ^  +  z r  —  +  i j ,  
fioB®tyi aialwlisd this i*«aetioii tJteowgli tke Hi® of ainiowta 
aaottat ©f potaisiaa iedite, Mt tht laMtelmlbl© aylft Im 
the «nd poiat a«i?iiig the titp&tion was gtlll ©toferv&tel®. 
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the mstlAte 10m ellalttatt tlie ^rlft fey forming « stable 
mmplBm with til® etiprie Ions, tim« effeetlvely «i*oTiiig 
them fmm t&e &«€ «twillbi»lwa w&etieii. 
®. e&leulatien ef reduciaa gmgay eejaeentratlQE. th® 
reagent fiolutlon® ware ealltor&ted hy aeterttinlng th© 'foltim® 
of the ttol0@mlfs.te selatloa to tltret® a terl#» ©f 
aeteralaatloiii ©oaAuetta, tifon fufsr ©elutldm® ©f kn©wi 
©onetiatratiDas raaglag tmm 0.1 to 2.0 ffillllgrmaa ©f glweo®® 
Coo»ffl«relftl mmhj&Tom €« F. grade, sptelflo rotstlea + 5-2.5®» 
product •by Ffaiiitlelil 0jh««ieal Oo#, Waiilctgstt, Illlaolg) p®r 
5#0 alllilitti*® ©f g0lMtloii« fhe -rolta# T%:qulm& for eaeii 
ttttot was siibtraetea frm the Tolwt df tMeeiilfate ©olutloa 
reqwlret for the "blank, aad tJb®®# resulting irolntteg were 
•plotttd ag&liiit tii0 #ugar ®®ii##iitratl6iit, to dttermia® 
tfai 0OB$eatr&ti0n ©f glue©#® ©r gliieose ©qwlmlent 1E MM 
unteowm ioltttloa, the of tlil®ittlfat« r«tuired for tJae 
telutlen wag iuMraetea fr#a tht voli»t r«tttir«a for th« 
•blank, and the mmm&tTmtlQn ©f r#dueling etigsr per 5.0 
ailllllt@rf reM Air#etlj from tii® graph. 
fli« e«§«r r«ag®nti were e&llljr&ttd one# a ooath or 
OEoe in twc5 w««k«. 
n 
2, Mteetlon^of TeAmelm &n fl.lteF mptp 
#teQtt»,tegraag 
two mlQT were wed f&r tlie tettetion ®f the 
prest-ae# ©f- i»«iwelag §«§»« m paper etepaaategpsas, Oa® 
©f the» was sa ®,lkAlla® o®pper ptsgeat meed fey Wild Cl?0). 
this w&a preparai by Alftolflng 7»5 graas ef e®fpei» eulfste 
i» 100 mlllillttrs ef *»tt? wliieli was then aM«t with 
«tipping t© a t©lilt 1011 of 23 grms- of l©eli©lle salt aad ko 
ot &nhya.i*ott« i©aiiM eapteen&te In JQO mUlllltei'# ©f 
water, T© thl« Mixture wat aM«4 JOO «lllllltt3?e ©f »tth&-
ii0l» anfi tti« whole a©ltitl#a was diluted t© &m liter with 
water, fia# stc^ad eolei* r«&g-iat wm pJto#pli©ffi'dljMie ®eld 
soltttl'Qii C15®)* whlofe breugfet .©lit a® tela# ip©t® tii# ai*@a® 
wfeer# r«Attetlo.n ®f tJa® mppm'v "by tbt mg&m toad oeeurr«d. 
fk« plisiplioaelyMl© aeld solution wae pr«p&r©€ nixing 
150 grams of «,lybdlo acid anhyflrWe (B«k«r HoO^j 99.5 per 
©tat) wltfe 75 graai ©f ^ntoyArom f©dlwii earlsomikt®. fk® 
ffllxtur© w»M dlg#0lir#t la 509 iilllllltti*s Qf tlf tilled wattr 
and 'boiiei ttatll all ©f tbc s^lyMle aeld fead to®«E dlseolTtdt 
file tol«tl©a was e©®l®a and fllt«i*®d and 300 allllllts?® 
©f 85 peF ©tat ortbepitosptiQ^pi© lield w«t added, fhs ioltttlon 
was eo0l@d to rmm teapepatur# • and dlltittd t@ one llt©i» wltla. 
dlitllltt water* Ollfogfteeharldti with a feduelng ternln&l 
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malt yl®lt ipots with a felii® qt bins o®lor. Th# 
nfesT® ©ottfeia&tlon of eaa l)« used to det«et m 
littl# m ea# «iejp©gi»6* ©f flueo®#, two ai©Fo,gi*.fyi« of 
aayl®trlo»« »»d abewt 5 mi€rogr&m» affii^lotttFaos.#, 
0. of Blmt 
witli the liaeaF fi*actloi» fFo» stftrslies, tii® ii^dpolyilt 
©.f the inliftFatt ©aa he fellowti q«A»tltRtlT®lj 'fey a,«t«rmin&-
tlon ©f felwt mlmet, tl»»t aeterainatloni i«p#ad wpsn tli« 
f&ot tMt till# lltttaF ©offiponentf of itarihet abaoFfe approxi-
m&tMly If per mnt ®f tl»ir wtlgfet ©f lodln® to fow eeo-
tte&t ean he t«t«i«siiie4 <|ii«iitltRtiiffly % B|>«etx»®-
pli®t©wtrle ffletJa#d» (118)# Bin# mlties ©f tli« itafeli 
iiyto©lyi«t®i we^e mt&imp«d a©©opdlag t© MeC^eadf and Haislt 
193) • wa« Stfigned ©riglaally for ti» qtaantlta-
tiv® «0tl®ati©a ©f aroylese and «aylop«etia la potato stmr&h* 
BXiae Tftltt# It dtfinet m !:.?• • k leg 100/f, 
wfeeF© f iB tiae per etnt tmmemiMSiem &f a iolutlon. ©f 5 
nlHigratta ef a liaeai* fraetlsa in 500 ffilllilltei's ©f ® 
«ol»ti©ni ©f i»0§2 pef c®at iodine ana 0,02 per mat pot&i-
si«* leAid.#* &m wM®re k * 1/log 100/t &»4 t ii the per c«at 
trmafiaiatien ©f & aeltitliia ©f & fraetloa ©f 
the «a«« @©ae«atr®ti©ii.. 
. n 
F@i» this tfternlnatiea, « pep mnt l©diat lolatlon 
lit 2 p@p mnt petmeBlvm ledli® w&m prtfared#. wire 
fisawTft tmm tli» li3rtTOl|f«at®g &f tli# llntar ffaetlon of 
.pet&to itareto. at fttltsll® tl«« l»tei»Tal®, mad treated with 
t t e ®  a p p p o t p i a t e  i t a @ « » t  i © 4 1 » e  e s l i a t i a a ,  s a p p y o u t  
tiie fp©p#p €iliiti©R to g«afa qunntlti®# is agpeeaont with 
th®8<i ®®t f©ptto fey thm aeflnltlen ©f Mae ¥ftl«e with pegspd® 
to thi llatap fpaetlea m wtil fes '^tht l©tlii« mA pstmislaa 
l®4id6» fbt Golop lffia®dis.t@ly t© lt§ full in-
t«n«ity and li ia^pestd to rt«t,la fit&tole fer ««"ytpal day®. 
Til© lat#iis-ity ©f th« feltt# ©q1#p was ii«»top#i, as lag & 
Il«tt-Sa»iiepa©a pfe©toeleetple eeloplaetep. fh# 10 »llll-
mmtew flaai cell was «»«#, In ©oaJimetiOE irith %hm pta 
filter fupaigliet with th« lmstpm»«»t* fh© phetoeolopiafttp 
wat ai4m«t«d so tMt the tel&idi whith Ma a light yellow 
eolop, due t© g&Te s ptadlag ©f e«p©# 
1, Pilttp Paper Shpo»6t©gPmphy 
1» Flltep e&sep 
the paper wssd wms Wh».t*&» io* 1, whieh mm papelmsed 
la large ehett«, %i«5 ceatl®«t#ps liy 57 ©#atlroet®p§, fhe 
a#elpe4 lengths wep© eut and «,§«& &•« emh. To obtain 
80 
mnlfora elji*oiis,t0gr«as, slieets &f B x 8,5 inefeet wem med 
wklQh tlttM mimly In tfe® ©©ntalnere wM©li wtrt ©spleyeA, 
2. gentaliugg aaA iemlmlM seltttlea 
f^ii® msBmMmg type &krm&ii&gmpky w&e used emBietently* 
rii® eoEtftlntPs iis«cl v&m wMs^momtked. g&Hm J&m with 
serev ll€®» ligfaty pep emt propma&l waa iigsd a® 
tlie &9vel&piag EolntioR.# flit «aat iolmtida wa® seldom m«#i 
t&r «©pe tfeaa foai* asetats, §ime it« tff#ettv«n«se la 
mc^lag aa«S r«#-iilvlnf sutot^twee# on the efaro«&togi»s* wa# 
feelitirtt to "b® eignifieatttly i*td«efii with i»®p®at©a uet. 
3* 
A line oae laeh tmm tli« b9tt®a @f tMe 8 x 8.5 iaeliti 
filter pfeper wm drawn, md m&rkB wspb pl&md at afeont 3/^ 
Imh iat®rmli «l®.iig tbs line, tMie all@w«-a froa eight t-o 
Hint »&Fks- ®R a »ii@®t. 'fli# sheet wa# lalstltd aeeortlngly 
with tile typt ©f »*itoflti»&t® t0»t®fi me well &« with tJae sta.f® 
of pai»ifieatl€ja ©f tiit mzfme asea for tto# hydj^olysis t«8t. 
ffe# m&ftB veipe • liktwlse latoelti. with tlii tt»« latermli at 
wMGii tb# toydrelyaatt ®&apl©s irtr« *itMrewii» Staples ©f 
the ®oltttl@a at th« la&ieat©€ tl»t« wtrt &ppli®d to tJae 
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ipeti hf »#aiig ®f wm& applle&tor® (fey &lg«.0©, Chieago, 
IlllnelflK ffe® l&tt m&Tk ©r tw«5' on tfse «li»et wsrt msuftlly 
fipottei wltfe fmm & 1 per cmt »©lmtl0ii ©f gla@o®e 
ant fflaltofi.® t© sepfe a® gtaadaFAB with wMefe to coapaj*® the 
%fli»oly,«l8 pfo4w0ti. After t^fee ipets ©a mmrk on tte® 
paper hat te««ii appliti amfl alloweA t© d:ry, th« p&ptr w&» 
gtapled t© f©r!i a csyllad®i» with tb# »p©t« »«» tbe bottom 
tig@» fbe fitfepied #dg#8 wtp® not allewea to teticii. fh« 
staples'dii net iiit©i*f0i»© with, tfe® tevtl©p®eiit, siaee tiie 
®tapl@« wtrt ataftly 2 ©®atia«tei*« way from tbe patli ®f 
the iie«i*e«t spet, Wmm 50 t® 65 oillllitipi. ©f tlie dtvel-
oplag solMtlon wa® w»et Ie J», fli« paptr waa allowtd 
to. ttasd im tim fi©latltn i« tii# Qlemi. j«.p autil the iola-
tisa hm& rtAehed ttie tep ©f tim p»per hf es-pillary aetlon. 
Th.e elarc5«at0fi»a« wai tbtn tskta ©«t, iFi«S, aid 
fttuFttti t© til® Jai* for m&tMr mmmt» After arylng,. the 
pftpe? was sprayed with the alkaline e#pp#r rtageat d«ie,Fibed 
pi*«Tl©ttily until mifdroly ®oi«teii«d an all gl&®8 
Rtmimr with & ©©tttliuioas .ali* it2*«a«.» fii« ©JtePonategpgiM 
wag tiitn ii@at@t la &n mm at lOO-llO^C. foi* approxiffiattly 
five Biniit®®-* After ttiii, tia® @jtap©»at©gpaa wa® 8p»y«a 
with, the pbo«plio»@lyMie said goliitidn. The ptsitltiiif 
"blme spots were then mmrkBA ltia«i.lately wltb penoil sino# 
Q2 
thtee wtre not fit&ble and teaied to fat® wltMn. & ratiier 
Btiort perlud of tl»t. 
F. lttti»«lB.atioa of Protein iltpegen 
Saapl#® ef the tutyat golatloa at tspIou® gtaget ©f 
ptirlficatlom *tre anmlyftd for pfotelo altpogtn, aftex* 
sxttneive dialysis, fey ths ai»o-IJfldaM. teolmitii® (.1^5)• 
1. teSSAM, 
«•» BqpIg aeid. Foni* per cent eoltttion of 
r»&fent gr&a® ®f to#i*ie aeld wa« ii«®a la the reeelTlng fla®k 
dttPlng dlitlllfitlon# 
C&talyetfi. A alxtttrt containing 5 per eent pow-
fierea. eopp«r enlt&te and 95 P®** cent powiereci potmshm 
smlfatt famliteed eatalygfs f®r the tlgestl©a» 
Bmlfmrie feeid. leageat gr-etd® ef ©oacentrsted 
iulfuple a©ia, ipeolfie gravity 1.8^, wat M©d for tfee 
dlgeitlon, 
InAigatar aixture. ?ii® indicator w&e prepared toy 
mixing five parte of 0.2 per eent toro® cf»#eol grmn with 
owe part of 0.2 per e©iit nttiiyl i»ea, "bsth In 95 cent 
ethanol. 
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e• gtaiiaai*d soltatlQa of hyayQehlQyie .aeM. BySi*©.-
ohlorie aeia ©f 0»01 nom&l mnmntrM.%tom wm mset for 
titr&tlmg th« dletill®a ««B0Ei&» fills w&« «taiidarilg«d hj 
titratlen agalttst gt&fttaM, 0.®1 mm&l «0dltia Jbyiroxltt. 
f* Soaitttt. tiyayexite iQltttlen.. F©i»ty p©i» ©tat «odla». 
hyai»oxit© tol«tl0ii w&« ustd f©i* lll3®»tiEg ayi»#iala turlng 
t h e  d i f i t H l a t l o B  ® f  t h e ' p r e t e l a . .  
Oat «lllllit€r of the tniya® soliitloo of ®ttoli & 
coiie®iiti»«tl©ii m wottia iever&l allllllttrg ©f 0#01 
no»e.l iiyaii?©©tiloi»l® a©14 to th® titration &f tiie distilled 
fta«anle wa® rtflMxet with, ©n# nillilittr ©f e®Bii«iitf&ted 
eulfmrie aeid until tJfe® fefowa color di««pp©&p©d aM the 
solatisn wa# «!•»©§t e©l®rle$«., fii# alxtare w&e boiled 
vigt'^duely #o t.fas.t r#fliaiiig took pl.&©« »%omt oa® 
half wsy up the aeek ©f tht flask, A timll aaewat of tli® 
catalyst wsa- std^.td to the digefitioa mixtwr® to ®p#©t up 
tJbt© fiee©mp®»ltl©B ©f tli« ©pganie aatter. After tla© eoa-
pletlsn of tM dig® it ion, til# »i3£ttti»« wae ©oelsd, about 
tw© millilittfB. ®f tistillefi w&ttr mfiiet to tto coaled 
digest and trattsf®pp©d <}.iiaiitit&tl"r®ly to th® fillip ftttoel 
of tte €i®till«tl:dn &pp&i*st»s, fht Aifitilling apparatus 
8^ 
ttfied w&® tile or typ«# *ltti thf 4.1#--
tilllftf fl««k 0©©! and th» isincb ela»p« ©it tfet filling 
fmiinel &M on tMe etemm trap ©p®», «t#M was g0a«rattd iia 
th€ tteaa g®aepmt®,p. litli %h» apper&tm® i® wfanged aost 
©f the ittaa piteett ©ut tte'smfk tli® •b#tt©» ef the trap and 
a littlt fftieet ©ttt tteoMgh tli« fillittg faaoel, fte® tllwted 
digest wlileli wa« lato th@ fnaatl int© tli« 
diitill&ti@a flmU, Abottt 10 t© la mililliteri of distilled 
mter wer« mstd f@i* qw.aatitatl'rtly watMng tht eenttnti of 
tile IJaldaML flMk lato tli# distlllstion fl&sk, A 125-
iiillillt«i» WpXmmyer flask ©ontaiiiiiif 5 ailllliter# ©f the 
te#ri© aeit f«ltiti©ii Md fomr Amps @f t,h.« lndleatoi» wa# 
timm plaeti unS-tp tM® a©liv#ry tube ©f tb« «©M«n®tr and 
tliffetl^ tiltet S0 tii»:t tit «jEt.@«a®d wtll totl©ir tto 
liquid imrf&©t» PIt® millilittPfi ©f tim per ©«et, iediii» 
hydPQXii® Bdlmtida weft tartfiillj i,M«t throu^ii tte fwotml 
&Q t,lmt tw© lifttit lay«J*« wtr» foy««t witM tb# aeid oa top 
and the altoli ®n tlis Isott®** fht pl.a©li ©l&aps 1ssni©at.la 
til# filling fmml ant fteam tmw were el©««d in the rt-
8p«.otlv@ @rd«i» wliieii ©aiM«d the stesa to eattr the trnb® 
Itmdlng to tfee 'bottott ©f ths tlttlll&tlon flask, alxiiig the 
two IsytFs, fii© Feeultiag itronglj alkalia® aixtur# wm 
Btem tlfttillefi fuy 5 »itt«t©s tmm tfas tine ©©ndtneation 
hBgm in the oou^tnsw witli, tte«' mnd of tlie Atll"rtpj tiatot 
85 
b®l0w the eai^faot ©f the hOTl.& aeid and for « additional 
two t© tiwm »ia«t«s after tbe fl&#k jhad hmn lewei^d s® 
th&t tlxt #Rt 6f the tmfee was ©wt ©f thm liquid mnd mp 
tow&rdi the mek ®f ttoe FSiSlviiig flitsl:, the tip of tfe@ 
dtllireiPi" tmte® wm then mtiie€ wit la » ft.w nilliliter# ©f 
diitlilet WAtei? t© %T&mtiT mj "borie aolt adliSfing t© tli® 
omtaldt lato tfae flaik, fJie feerle a®id telstlsn ©f 
mmmi®. was tltrnted wltli %lm staaisrt feyiroeiilorie aeid 
ts tilt eadpoiiitt 
3* g&lottlatieai 
Sseh .Rilllllttr 0f O.Ql tt©pasl feyArQflil©^!® &el4 1® 
efuimltnt t© 0,. 1^008 allllgy&a of iiitrog@ii, 
»1. of 0,tl M H61 i: 0« 14008 ^ ag* Kltregta per *1, 
»1, ©f tmjse dolatiea 
s§ 
XI, IXPIlIMElflL Mismfi 
A, Puyifioatitn ©f tim ^lucoglAaa® 
1, farifletttion §efetme. of Boy aaa Undeykofler 
fM® lietiiod ©f Esy ant Oaderkofltr Cl26), already aen-
tioati. la the l®vl@w ®f Mttpstmrt, mm appHtfi to the 
eazpi® flltf&tt fr#a ilgBerglllMe. mlmr 1S& $JQ with th# 
hope of ©litsliiliig ® «Fy ffiAltat© 4#®©ri"b«d tei* 
tiis aboTre w®pk«j»fi m. ths #»t ppofiuet ©fetalned, ffee otthod 
wa® tried fwle® &n the ©ftgyftt prepsratloiis pi»#paf«d 
aee-erdlng t© tim moaiflQfttleat ©f tfet mmthQ&s hj ftiteMya, 
00r®&tt'&ncl I©epi«ll i]L52).| ant fey M»e, Bslankwpa, 
AmAmmm &n4 Stark 12), attalle Qf which have hmn te-
seipttofi In ttot lethodt aad Mattplsl®* Jtltsapt# to obtaia 
tJte maltafi® #dne©ati?&%« fej tb® method, dlt a©t mmt wltla 
itteietii, I® ppeelpltat® was ©btalaed ftom tbe dl&lfEtd 
fr@»' filler*# eaj»tii ©n addltlen ©f ftfeeolmte &l©oh©l, 
ft«i emymt mpftuptd to h»?ii fe«@n loet at ioat preiriotts »t#p 
©f tlif fork wm, tfeertfer#, dlFeeted tewar-d.® mn 
e¥filttatloii ©f tbt 8ff«et ©f tlit fmrime at&gm of the eeiieat 
toj t.©tei»«iEati©ii ©f the glmmlAmm ««tlvititi ©f th© 
iifferent fFaett©a»» fke an&lytleal ptomiMrm tts«4 t© 
&7 
liirlieate glM©o»i<lag« aetlTity was tlis ttaatord method foj? 
mlt&s® d®t«mlaatioii, of whleh feaf® b#ea desGPifeet 
la tile ieetloa on Mttlisd# m& Materials, flie ©ffeet of the 
0xalftt@-eal©lw® mrhm&tM atsorptleii &f tlie mzfrne wes In-
•V8itlf&t«4, and tm msultB ©btalned art given la fable 1, 
fable I0 AmlyeiB ©f .to«« f3?ftetl©ii« 0btaifi®d from tbe 
purlfleatloa 8el»»® Roy and Unterkofler" 
fr&etlen Walt® ©f m&ltm® 
metlvlty pev 
allllllter 
Original »«ld filtrate |2) •2., 45 
Superaataiit after ©srslste-calclttii 
e&r'boftste aatorptlen 0,8? 
Grlgiaal moX& filtrate Cl,52) 10,.48 
Sapern-atant ©fttr ©xalats-@«lclua 
•eftrfeoaate atsori^tioB 9.. 25 
f.iie ©xsl&te-cftletw earto©iiRte ild not appear to be a very 
prmising atsorbeat' for tfe« tnzyB# eeptelally froa tbe orlgi-
rrI tt©ld tftiyae filtrate wfelcii tead tbe lilgJitr aalt&se activity. 
Further lavettlfatlon^ of ths «aeeetaiag ®tepe of tii© parlfl-
eatloa .seli««®, thsrtfore, 414 a®t t#@® deelr&tole. However, 
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til® with f-ttller's tartli and pfeelpitation fey 
ttteioliite ftleoJtel la th® •paylfieatlea pi»0ctd«re were In-
¥«gtigat®d later tw tMS'W@i?l.« 
2. Pmz'll'l.efttloa eeiigiag .of Phllliis8 and Caiayell 
It *ra@ mmtlQmd ©arlisi* ttmt tMllljpe m& Caldwtll 
Cll?)' MTt i»#p©fttd a pttPlflK&tiea ppoettmr# f©P'a glucose-
f©i»iiliig •syiyl&ge p3foA«G«a tef tkt a«la IhliQpag atleBay. Tli© 
tngya# wm ©Istaiaed la a Mgfaly purified foa?a and freed fro# 
sll dtttctftble tr®e«® ©f slfha. affiyl&t« wfeieh aecoapftnlea It 
la erad# ©xtraots, Siaae the enzya® was r©pej*t©d 
t© ®xei»t mltaee as w#ll a® aayl&s® aetlvlty. It appeared 
InterestIttg to att#r®l»t h®w the purlfloatloa ictoesi© of 
the &l50Te-a#atloa«d woplew weiild woi»k with th© glueoeidms® 
Aa^epeillui sISSZ* iciieae wai applied to tiie 
tnsya® pp«p»ati©ii pr®f»«t mmv&ing to the aodlfleatien 
•of %b» settiod "by fiweMya, Qmmm aad loepgtll (152). 
ftot® lit®?® ©f tiie mold filtrate were mad® t© ^0 per 
o®at eatur&tloH witii solid amkonlmm sulfate. At tJhie point, 
not amoh preoipltat© wae obtained ex<3«pt a few very felaok, 
ana itlekf, gtJB-llke partiolet floatliig ©a top ®f the dark -
brewn eolati^a, fJae diteelirtd prtelpltat«-B were <ilalyx#d 
until tli» diftlysatf gav® a, ttegatiw test f®r eialfate witli 
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ailMte 0M©rid# loltttlen, flie tlalytls wm ©ari*l©d 
owt at K>0a t©aiper«tMi»« ia feags aade ©f e«ll©pbane ttiblnf 
fegaiiii-t 41«tlll#d water whl&h wm» efe&ftget freQwatly. Ctl-
a.ul&«#, pTOient In tli» e*»«d« ©ngyat ppi|>»r&ti©ii, atfits»©yet 
til® ai&lysls teaf® s® that It feeeam# mm§s&rf to Qb&ngm 
tkm bags freqttsntly. fh® «a«t protolsii w«« ©Boo«ntif»ei fey 
PMlllpe ant Calfiweil with tM® tBiya® prtpwatioii tmm 
fh« ftoal freelpit&t® ©fetalned, wat stUl a iapk browa 
eolor. It •ppeai'isd tM«t tht ©aiyB® li&d not Btifflelently 
pwrlfitd, th# tffect ®f g@»e of tlie sttpf ©f tte® pui«lfi©&-
tlon ott the activity of tfet ®nsy*e was fitt«i*»lii#t, ani th® 
rtittltf ©btiiiRed lit tefus of aalte ©f amltsie activity ptr* 
»illlllt®r ef mzyme «olmtl0R &m ehemi la fable 2* 
fli® rttttlta Iii4l0ftt€ a mther Iw glttoeild&t® activity 
in tl» fiaal tii8y«@ solatlem ©btaiaei* tlie tllght laei»ea«@ 
in the glttooeii&ie aetlTlty ©f tli® mmy&e aelmtion a»t the 
A^rk Wovm ©©loi* retaiatd afte? all the mflemt itepg ef 
t.b«! pui*ifleati®a iadieatst tliat the Bchme iid 
not work faTopafely with tfae glaeoeiaase fro» Aesgrigilliis 
iiiig#y» Apparently I the gluoeslA&see pjpodtt^d by tbs.two 
different aslds differ In i#«t of tbtii* pliytiosl asa eiieaii-
eal pr©p®rtie«, mltfeomgh tli«y ftxMMt giollaf fcgrriroiytl© 
aetlvity ©r «altog«, Thm, ©tber .attbodi ©f purification 
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f&Me 2, Afi&lyils of iO«t fraction? obtained from the 
purlfleatlon ioheme of Philllpe and Caldwell 
Fraotioa inite of M&ltaie 
aetivitj p9v 
milliliter of 
> distolvea precipitate 
Original eiiEya# solution 10.^8 
Precipitate froa l®t 0 t© 
4-0 per cent asaoiiina- etilf&t® 
fFactioaatleii i.99 
Prtelpitate frsa 40 to $S 
p®r cent a»B©al!« eulfatt 
12.^1 fraetionst-tlon 
Prtelpit«t« fpoa 0 to ^5 
p«i» o®iit e«iioal«m ettlf&te 
re fract ionat im 5.07 
Freoipltftte fro® ^5 to iO 
per eent aaaoBltta sttlfat© 
rtfrsetlonstloa 19.57 
Perelpitate fro* #§ per ©tnt 
sataratloa with ®thaii©l 72.13 
Mfually #aplaf@d la the ieolatloa ana p«i»lfieatlon of 
©nayiiee hat to b® iiiT#etlgat«d. B&wer-Br,, Ammanlum eulfat© 
fraetl®Qati©ii pfeelpltAtlsn by alooiiol, ©nployed by 
Fhllllpi and Caldwell in their purifieatlofi seheat, wert 
iaveftlgattd ftartter to d©t«i*iiihf tt» sonaitiens favoratol# 
for thtii* Wit. 
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ffais wbleM Im^s »®t metfttl Itt the 
pttFlfleatiea of »any ef %im fuagal carbetiydraiffi haTe 1r-' 
Tolfea pm&%pl%A%im "bf eslts «.EA «sfi&iile sel^eott', &iia 
adsorption ©a a v&.ri#ty ©f iolldS''. ffee tfftctfi ®f tfaese 
«®tbot« ©a the glttootltase '©f Agpepglllue aigty w#r« stadled, 
Tb® •!«y»e pi*ep*p&tloii w«®d in tble ©ntli't •wor'k wai that 
pptpafed nee^fdlRg to tfe« «©dlfleatloa ©f the aetbod toy 
tfiUcMya, Oorfflsn and Io«p®ell (152)^, oalets ©tbewlte stated. 
yptelpit&tieti te? galte 
CD fi»&0tlo.iial py® 0tp.it at Ida with aattomlMm galfate^. 
f© 4®t«rfflia® tli# ©ptiaiiffl. Qmmnt-t&tiQn ©f sulfate 
tor tii# pfseipitatloa ©f the gliie©«l4aa© eo-apemtat of tb® 
aeid filtrat®, a fp&etioHiil preelpltatlos wm ©ftrrltd e«t, 
ffcii w«s dent as felJewgi A 200 aillllitep portlea of th© 
origlaai mold flltfat® was m®@t» Solid sa«oiiltt» e^lfat® 
ifafi aftdet «meii that tli« salt eoi»®®nti*atioa was iaereastd in 
laep#»ents ®f 10 per ©«at» fr©« 0 t© 100 per mnt, fht 
a&lt vm fti®iolir«t with ^mmimeiX sti»inf aad th.® eolutlon 
wat ©entrifttgM t© niaatti after taeli addition ef amffloniw 
sttlfatt* file »®ultliig -oTmlpl.%&%9 browfht aliomt toy «&ohi 
ten per etnt imr&ment of ftaaonim imlfat# was tlieolvsd in 
20 iiillHltei»i of Aletllled water ®&©h tiae. Fiv® minilltfr 
fZ 
pop%l0ii» if#r« wltMdpawn fey plptt fT&m tli« j*«8iil,%lng enzymm 
i®latl©ii« «id sRftlyRefi fo^ flweosida®® .aetivlty, ftie i»e-
sttltt obtaiii«d «,*'« glTsn la fsbl© 3. 
It it from til# data ©f fatel# 3 tlmt mry littl® 
©f tilt' gltt®0®l€ase wat pFtcifltatta fey mmmmimm .up 
t© 30 p9r cent Tii« fF®at©at psptlta of tbe 
fla©dgid&i® ia tl» crmi« »©lt filtrat# was pr®,elpitat#€ toy 
tkt awioaittii. amlfmt® tmm 30 ^O' ?0 ptF e#iit .eaturatlsn# Very 
little nor® 6f the m%ymQ w« preelpitatei btyQiit ?© psr 
e®fit ssturati©!!, 
that pre^ipltatloa of tfet fiacoelfts®# trem tbfi crwd# 
enzyme prtparatiett. %y umioiitw* iiilfatt Molds llttl# proals# 
as i, first «t«p l» ti» purifie&tiea ©f tbe taiyat Is 
ladieated toy «, ratlier high lo«® ©f tim glmeofiSa.#®, Only 
^6.1 -per mnt ©f tJa© tetftl ©alt&it actl-rity was precipitated 
hy ummoml'm «ttlfat@ up t© f& p«i* seat «&tttrstloa ©f an 
o^iglaal tsfyat t©lmtlo» eoatainlag li#^t ttnlts ot aaltai« 
aetlTitf pBT allliliter. 
fJa# eiiiyae may pessitely "bttn denatttred by tfee 
salt I OF other foreign proteins amy .jbav® t)e«m fleleetirely 
pr@0ipitinted "by tfee affliianlw salfate In preftreno® to tli® . 
i 
®old flm©e«W««e awdtr tentltiea# f©r the prteipltatlon 
eaploytd# AeeorilBfly, tHe Tsriatlon® In 
fstolt 3, Prtelpltatioii ©f tlie glued# lAaee trm tM opudt ii©ld filtrate at Tariettg 
aaaontttii sulfate e@ae«ati»-atl©ni 
.Ptr cent 
saturstion 
with 
aaB®alm® 
•ttlfat® 
telts Qf Unite of aalt««« 
setlvlty per 
allllliter ©f 
concentrate# 
solution 
activity |>reeipi-. 
tated per Bllli-
liter in t®Mfi of 
original golntloa 
Total unite of 
ffiftltaee aotivitj 
precipitated per 
allllliter te 
t€'r»t of original 
«©lmtlott froa 0 
per e®iit 
Total per ceat 
Bialtsee activity 
precipitated 
fr©« 0- p®r cent 
0-10 n© pre-#lpit«t@ — 
10-20- a© precipitate 
20-3# 5»59 o.55f 0.-559 3.^0 
30-^0 If.O# 1,90^ 2,^}-S3 15.25 
%0-«50 16.60 1 ..§60 #•163 25.*S 
50-60 16. 25 i.S25 5.?88 35. a 
6O-70 12* 23 1.223 7.mi %2.7 
70-80 3.67 0.36? 7.378 
SO-fO 1.92 0.192 7.570 ^^6•.l 
90-100- ©arfioaiuiiB sulfst# a€6.®d. ^^©Mld ao longer eoapletely diasolve 
9^ 
the eoafiltioas @f preeipitaties gueh «s pi aM te»pei*«tttre 
appeared wtrtli laT®«tlfRtlng» 
C 2) If feet, ©f :mW Qt the feagyag soltttioa on 
ttoe feaaenltta- eulf&tt prteipitfettoa^ flii ielutfeHitj of %h% 
prQt@.iB fraetiea posieeslnf tbt 6©tlT.lty wat 
a«t«Faia®t at vaplows pi levela aad mmmntr&tXmm of 
aamomlim ew.l.f.&tt,, 
f i f t f  mllllllttrt Qt tim «0lt fiitrate *-#r® pl.&e©a in 
tacii ©f 8 lb#8*®p». fjb® pi of lb# idltttleae wart ad-
Jttited «iiag the B«©k».&tt pi mt^r from pi t® ,pl f*$ la 
ln0i*8iieiit® ©f 0,5 with, tltiisr ©,1 fteraal loditia faydroxld® 
or BuXtmlQ aeM» fi» d«®ii»ed qumtlty ©f iolld asaoBlua 
BulfRtt wm &Me& Bwh t'h&t tli« ©alt e©iie#fiti»mtl©a was 1e-
er#&f©a In In&remente of .10 p«i» mmt aft«y t&eli aMltieit 
Into ©aeh ©f the fb« pi wm wtieaewr 
mmm&Tf l)«f©2»@ tfet Ata.ition ©f tim a©x.t ff&etlen ©f 
eaao.Rl*m swlfat#., In oMtr t© K$«p tb® pM ©f tM# «olution® 
at tt» Ian® leTtie m mhrn tim f?«eimitation wae ttart®a. 
file pi*t#li»lt&ti.©tt was aoat in aa l®t bat-ii, with ©©e&sldaal 
witMat 20 ffllBMtfii, &ft«i* whlQh flat tfe© i»®B.ttltliig 
p2»telpitat« wm mntrltugmd. off, flie precipitate fro® e&Qh 
fitaetl©.a wiifi 4ls»©l¥@i. la 10 sf dlstllltd water# 
flv« lilllilltir psrtloas mm wltMmwn "by plp«t frm »«@h 
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©f the resaltlag tEiyat aat aaalywd for gltieoii-
te.i® activity,, fto rtiwltg ototalatd are glvtn In f&M® 
fr®m f&bM ^ It 1# spparemt tfeat tfe® optlBta pE for th« 
pr«clplta"fel0ii ©f the flmcesiiast fro» erud# »oM filtrmtt 
wag iiear pi ^,5» aad ti»t tMe fettllc ©f til® gXtteaildase aetlf-
ity was prtelpitatet at tMt pi toy tM© &»»oiii'a« giilf&t® 
bttwtta thi 30 to 6§ p®r etnt smtwatlen# 
fM# data ofetalBsd fr©a tli® preeipitatlon at pH 4«5 wai 
cslaulfttei farthtr d«t®r«l»« tlse t©t&l per e«at ®f gltico-
aitast aetivlty In ttie prtelpitat® ©M&liita at tlmt pH 
wiileii appe«*®t sptla^a for tl» fh« 
are giftn la fafelt 5» 
Of tbe tetal glmeoiidaee aetlfity la tlie original aold 
flltr&te ©3.8 per mnt ms preelpitat#d fey the aisaioaiwii 
tiilfiate fr©* 0 te 70 fiatttratlQii pt ^»5# fte® ©rlginal 
!i©ld flltrat# ttt«d ®®iit&iaet 15»56 mlts of gliie©iidas.e 
activity ftr alllliittr. 
fja# fr&etlenal preeipltstioii ©f tM gli»©osida«« with 
«.ffia®mi«m emlfats luAleated that %M p»«att®t p@rti©ii of th« 
total metivity waa prsolpitated "^tweta 30 t® iO per oeat 
®&turatl©ft wittoi tbe salt* fii© of th.# aMition of 
awBoiilw tiilfat® in greater isertatnti tfeaa 10 per oent 
«aoh tla® vm laTtstlgated. 
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freelpltatioft of the trm tfe® oplglB&l 
»®ld filtrat# wltb sttlf&t# at •ai*ldas pH 
C Unite of maXtme pep of tolutian 
is©iit«lElng file dltsolvti pr«elplt&t« ) 
Per mm% ef 
»a«©iilia® 
BUlfat# 
s&tttfa'liQa 
pH Lt-reis 
5,0 5.5 6,0 6.5 73 7.5 
©•10 II© 
pr«©« 
EO 
pree. 
m 
pp©®« 
n® 
pi*«e. 
l.§9 0,93 1.25 1,25 
10-20 f.32 1.5s 1.55 1-55 1.09 1.09 0.©2 1.09 
20.30 0.93 1.09 ®.§ 0-.93 0.32 0.0 1.09 0.3^ 
30-^0 i»S^ 7*h6 3.15 O.'O 0.93 1.40 0.32 
ifO-50 21,0f 11,20 13-52 7.0 i.06 1.55 1.25 l.-^O 
jo-so 11., 05 2^,9 15. S9 11.77 8.1 2. W 0.93 0.93 
60-?O 3*72 3.^1 ^.6i' 12.33 li.35 17.59 4.05 3.72 
70-80• smmrntm sulfat® weald net ©©apletely dlsielT# In 
all thm B&lutlQm 
total ^SS5 ^f.S2 38,?? 35*n 33.01 2^.57 19-59 9.§3 
fafel« 5, Preeipitatiott 0f tii@ fltt«oglda«e from the erud# aolt filtrate hj M«©nliia 
sHlfftte at pH #.5 
liiltfi. of Unite of wmltmM0 total «»itfi mf f®tal p^F etnt 
aetlvltf per A^tlTity preelpl- m&ltase aetlflty• a&ltase aetifitf 
Milliliter of t&tf# psr ailli- • jsrteipitated p«r precipitated fro» 
<5©iic«ntrated • liter in terms ©f Milliliter ia 0 ptr e#nt 
aoltttion ©rigim&l s#lati©ii t«rai of ©rifin&l 
•eolation from § 
p®r eeat 
0-ii m pr@eipltat© 
— —— 
10-20 1.^ 0.31 §•31 1*99 
ZQ-JQ l*#f 0.22 ®.53 3A2 
30-40 1.^9 2.02 12.B9 
ij-O-JO 11 •20 2,. 2% %*2@ ,27 AQ 
50-6G 24.9 ^.99 • f..25 59,3 
BQ-fO 0.68 9.93 63.-8 
Per e«iit. 
•eatiir&tlO'R 
WitJl 
saao»l» 
s«lfst« 
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fifty of tbf aoli filtrate w@re pli.e@d In 
itptp&ts btafcer## Pr®'elplt&tl@» "by ewlfat# was 
Aon® St mrloas pi levels la tMe saa® MmnftF as prevloafily 
ieierlMd, «x©®pt titet tlie salt ws« &Mii4 In different 
ia©r@a«3atg* Oo« grottp #f selutloai wag »ftde 'feetvetn 0 t© 
kQ p«r mnt tatiirated, sua mmtbm grmp wm aat# fc«tw®®n 
0 to SO per ©tut sat«ritted wltfa saiwsttlma imlfatt» fh« 
gltt-eesltoie setlvlty ©f th# aiiiolvea preelpltat»« waft 
teter*lii®4 sad tMe rtsults art given In fatol® 6. 
Tli« Sata ©f fatile S ladloate &n. tettrtstlag preptrty 
of the fltie©gltait. It mppe&m tl»t tiiert sajr. tm twts pro-
ttlR fraetlaas p®«i#»8liig th® glweotldss-e aetlvlty. On# 
f&felf S.« Prtelpltatloii ®f t^e fltte©ilta«# from tfie original 
ia©la filtr&t# «t mriotte pi Itvel® with asuonlum 
sulfate fi»ftetl@ii&tl©E 
Cittltf. 0f a&ltMt aetlTlty per fflllllllter of 
ielatlem ©©BtalalBf ttm dl»i©lire4 preclpltatea) 
ftr e®iit &t pM Levtli 
ftaffldUlm .W...,.ua,>»•«.,I.......r,....-..*.^  ,i„ 
Mmlf&U' ^,0 ^*5 5.0 S.5 «..0 6*5 7.0 
8stmr&tt#E 
0*40 11.82 12.61 i^.,97 ^.20 11.21 5.S2 ^.@6 
0-60 9.95 11.S2 3.i8 7.31 1^.31 9.S5 5.1 
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to bs pfteipltatei btst atar pS ^.5» aad 
aa©1»fetr fi»aetloa oe&i* |>1 6#.0. 
Sittils? p»»M3Lt« imm 1»«®b reportei 'bf Stiason (1^6) in 
Ms werk on tiie ijurlfl©«tloii of asltast fr©a AiBtrgillas 
algftg groifR la m fi-ntiittle atdiaa a«gerlMt hy Slim Ant 
llaekifooi, <139), f© i»Te«tiiatt further tfee afeof® ofeierTa-
tlen, tiie pr#«iplt&ti®R ©f the gluceildast &t various pi 
ltv«ls wltk mmmnlum gulf at# wae perfewtt slmttitaneoueXy 
©n two s®i€ flltPatet pi»epai*#a tlffeftatly, Oae ®©ld 
flltFEt© CD wag prepares mmr^lng to a aotlfleatlon of 
tlae tttthsd toy Sta ftM Bl&ekimed Cl39),i aM th# ©tii#x» (11) 
prepared aceordiag to a mMifleatten @f tli© aatiiod. by 
fsucM^a, 60i*afeii mn& letpssll fl52j, detail® ©f both pro­
cedure® kmlng beea deaerlbst In tb« ssetlon on Htthofit 
ant Imttrlali. 
flie fj»s-etlonal prtelpltstlon ©f tfa© gluooslfias® fron 
tto« t»o different pi»«p»ratl©ni at v&rloas pH levels 
was 0Rrrl®€ ®wt in tlie «it»® laanaer at prtvlattsli- ttierlbefi* 
la»#Biu« sttlffete wftfl iiAdfd t© tii© •n»f»e eeltttl^iii im Iuom-
Msnte frea 0 t© 30 pei* e«nt| 30 to i© per eant; and 60 t© 
fO per eeati, i© prtelpitste was ©btalii#4 fro® t^e molt 
flltr@t@ betirt«n tlie 0 t® 30 ®®r»t fistur&tlon with ao-
aoaluffl smlfst®, A sllgbt tttrbiiiti' df tfe® ensi'B® • eolutlon 
CD wftB ©baervti. upott addition ©f 0,1 aaraal soaiua 
100 
bydfoiEld® wMeii w&s ii»e4 tjh® afijwitaent ©f pi at vwlotas 
ItTOls* fMt M».®aliia ittifate addei to Make tte 80ltitl@nfi 
gatapatsd fy©® 6© t© fO p@r etat tit not -dlsaelTe 
iB Ibotli enzyme prtpafatioa#. flie fluctiMast acti-rity of 
th# aif«#lT@a. |>i*eelpltmt«® wtfe a.«tti*aiiie€ aat th® 
art glvta ia fafel© ?, 
?. PrtelpitstloB ©f the glucoeida## frem two fiifftremt 
eaEfst pr#pai»:stl0tt« at varlou® pi ItT®!® with 
Aoatftinii iwlf&t® 
fer mnt ©f pM Lewis 
affiffloalttffi 
iiilfat# ^.5 5.0 5.5 i.O 6»5 7.0 
smtur&tlon 
Unit® ©f fflaltftfl® aetlt'lti' per nllllllter ©f' aolutlGii 
0©Rtaialag tfee dlieslTtd pi»eelBltate« 
fre® ti» it©ld flltjpatt (I) 
0*30 a© a© n© ij© n® no 
prt©» pi»#e. pi*#e, pre©. 
30-60 8.7^ 5*J9 B*39 §.12 1.92 8,?^ 
Onitg of aalt,&«e aetlTity per Bllllliter of solution 
eeatainliif tfae dlBiol'red pi*«elpltat«8 
froffi tfe« ittoli flltrat® ClI) 
0<-3Q l.f2 0»0 0,8f 1.75 O.ie 0.0 
30-60 18.S9 13.16.19 20.0f 15.7 1«.92 
Total 20.61 13.^^ 17.21.83 15.88 16.93 
2.01 
fli« data ©f frtle 7 iatleatf two •?©•«§IMe fi optima 
f®r til® preeipltatioa ef the fluootldas© fmm t6#fa ©f tli@ 
tw® difftrtot ©ii'zyii® Umimwrn pi^eiplta-
tiQii ©f th® ©atfat f»» the !»ld filtrate CD was ©btained 
near pi 4,5 &»i pH issi* pi #*5 and S>H @*0* a&sclfflwi 
pfeeipltatloa of tke f»a tke mold flltrat® (11) 
*&§ ©btaim@4» fkls mggtsti a dlfi&dirantage of m-
aoaliiB fiulfat® &e & ppseipitant glue®®Idas# fep tM 
pi»?lflefttloia ef tlie If tH»Fe ar« two pi»0t®ia frse-
tlone ptsstselng^ th® glta-tesMase tfat aaaoaluii 
«iilf&te pr«@lpit&tl©ii wottld ha^e to bs *QrlE#d m% at th© 
two fl ©ptlaa# 0tlit:nrig®» ©ae weuli Mm to Is# 
«li®i»ate4 wM^fct wowld •s'esmlt in m lew mmrewf ®f tli@ tn-
.sEf^, tfat tw© pM .©ftlaa aay to® <iu«, a®t to two 
pr©t«lii ffsetteae p©s««f#laf tte© glaeesliftse aotlirity, bwt 
to n pesglMllty tJmt at ©a® pi leir®l, aa« ©f th® preteia 
eoapsB'tati ©f tii® ao.ld flltrat® wm pf«@ipit&t®d fey tM &»-
ffioalaa salf&t## fills preoipit&tta prottin eoiald have aot«d. 
m &tt a€s©Ffe#at for tbm .glucoi!€&«#, wfeleh suggests & pmr 
pttrlfleatiea «t«p, 
( 3 )  iffeot ef ht&tlag tMe «.azyM! s'plmtion pr.i&r 
t& aaai#iilii« ..gttlffttft pgeelBitfttiQtt* J. fl»t Bttp eoii«©n to 
aaay mzyme puriflt&ttong i® a selective ttaatwatien ©f 
inert pF©ttlii» By carefwl Jh«&tlag'of ©xtr&ete, »moii ©f tb.# 
W2 
iBt'ft ppeteiat m&j be t®aat«F©d, preelpit&tet &ad 
i-eaewd wlttomt i«iti*ti©tioii of tMe t«ilj?ed tntya# 
flit effect ©f li«atiat tb® efwdt m&M flltn&t# pjj-lor to 
.preelpit&tlea with aafteama ewif&tt wat a«t®Ffflln@a, ant tiil« 
vm <!©»,« as 
fifty ailllliters of the a#ld filtp&t# wei*# pl&e«d ta -
fe@.akiw. fto« 8.@ltiti6iis wer® Mated st mrloa«-
tm-psmtmrnat iO®# ?0'®, 75® aad 8§®G,, ant 
aaintaiatft at out la a mter bath for 15 
fii® eoltttlone wert eo®l®d la sn ie# teatk ieaedistely after 
ffe« pweipitat®® tjhat mwe .f®j»atd afttr Jheatliig 
wer® ©ff, &»A the ®mp#pftats.iitg wer# fractloBated 
witii aattonlffli mlfat®, in the iaa« n&aatr ai tttorifeefl. pi»©-
viouely, .fF»©ipttatl0a was aont wltii tfet i&lt fr©ii 0 to 
40 p«F ©tnt iatiif6ti©ii, ana tfeta fi?iM #0 t® iO ptr e©nt 
««i%»piiti©a, fJ&ie ppe©lpitftt#8 tM«.t w#i*® f©i*®®a ®till Ima 
tii® dftpk 'brQwa mMr tMt hst b«#n ©bt&iaet fi*®a 
prt^iQws aamealw,salfat® pi»«©lpitatt©ne» ' lowe'r®r» tte 
pi*#eipitiit«s'©btaiTOd fwm tfe® Mattd ®nsy«® s©ltttl©ii« were 
Is tMt tliey were fl©eeMl«iit ant mmtlj fleatlng 
©R, tte- Burf&m ®f til® flie pi*«©ipitates fTO® eaeii 
frsotloa were etntplfMgtA '©ff mmd M»8Glr§d la 10 aillilittri 
of dlitilltd wattr, • FiTt-ailllllteF partioas wtre meed foi* 
tlie a«tei*Mlii&tl©a of aaltase setlvity, and tlit rtaalte ai»@ 
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flvtn la f&Me 8. fiie original enzyroe eolmtlon used for 
this 4@teraiiiation contained 11«19 unit# of aalta-ee activity 
per ffliliilltei*. 
It is apparent fpoa t.li© date, of Table 8 tliat the 
glttaosiaas®. 111® aeet otter ©anymes, is affeoted fei- htat* 
fli,® glttodsidai® appt&M to toe coaplettly inactivattfi after 
lieatlag »t ?5° mm. mt 80®0., and partially inaotivated aft«i» 
he&tlnf at 70®0, lewevsr,, the he&t tspe&traent for 15 mintit#® 
at 50^6, p,ri©? to tJbs sulfete preelpltation Indl-
eatei an ia tfe« total glU'COiidai# activity jpecovered 
t r m  th« original ®»E^me 8©ltttl©ii by aBOGaiuii- ittlfat©,pr«-
eipitfttioii, Onlj pe^r c®nt of tim total ,gluoo8ifiag© 
aetlvlty v&g precipitated with &mm&nlum eulf&te from 0 to 
90 P«p etmt satwritlon, as given in fafel® 3, fhe total 
flMOOsidafe activity preoipitatei with &a»©iiiua gulf at t from 
0 to 60 p&r mnt B&tup&tion of the enzyae fiolutlon whlek 
k&d h0»n pmrlomXy Jaeattd at 50®®* 59#^ ptr cent, 
fhli figttp®, empar^s very well wltli the total gltjeesida®® 
activity pr«oipitat0t wltb asaonlmii tulfate frm 0 to 60 
per 0tiit ®atm3?sti®ii at pi whl@h is 59.5 p«r ceat of tjbe 
total m mn b© §#©« tvm 5# 
Ffoa the remltt so far ©"btaliitt, it ®tlll tMt 
pr@eipitsti®n of the glwesiitost with aoffioaittB sulfate hola® 
little pr©»i,ee a® a first step ia the piarlflcatlon of the 
•fsM®. 8.. Aaaoalna sulfate pi»eelpltatlQ» of tb.« glme©sM««e tvom tlii • tie&ted, eaiy«« 
gelutloa# 
P®? e«iit 
iature-tloii 
with 
ajimonlta 
««ifEt« 
inl%« of »alta«® ialtg @-f aalt®®® 
metlTlty per 
allllllter of 
©oncentrated 
solution 
activity ppeelpl* 
tatefi pmr ailll-
litei* in "ttrroe of 
©riglnal solution 
fo-tsl aaltfi ©f 
aaltase aetlflty 
opeei-oltet®# fmr 
'milliliter in 
%«»« ©f original 
solution fro® 0 
per eent 
f®t»l per e#iit 
aaltsse actirity 
precipitated 
froiB 0 per cent 
•©^#0 
4o«@0 
Q^m 
40-60 
Q^k'Q 
40-60 
0-40 
40-60 
15..72 
1?.50 
13,48 
17. 5i 
?»51 
5.41 
0..0 
§.0 
0.0 
(1) Enmy®# solmtioa tas&ted at 50®6, 
3.1^ 
3..5©-
3.14 
S.64 
Ct) Enzya# heetefi «t €0®O. 
2.70 
3.52 
2.7« 
6.21 
C3) EnEjae soltttloo fetattd at 7Q®C. 
1.5® 
1.08 
1.50 
2.58 
C4) IniyB® eolmtlon lie&tefi at 7^S. 
(5) tamyaie eolwtion h«ate€ at 80®C, 
28.2 
59.4 
24.1 
55.51 
13.^ 
23,19 
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It It ©l3Vlo«g tMt if tti® laie ©f tiae eazyn© at 
#&eh step ef piirlfleatloa It gf«at, mity little of tii® 
a«,t«i»lal W0«1S l» present by the tl»# iilgli pur-lty 1b aehlfrei. 
fiiei»«f<3Fe, tJhe as® ®f ©tiier «alt.i tlist Mm fe«en imee@®sfwlly 
tspleyed for entyii# p«i*lfle«tloii wae ti»l#€. 
-tgeeteltmtlem fey .ialte Qt.ltty than ftaaeninai 
imlfate inelaftiiig^ fae&fy mBt'&l taitB, Atttapt.# t© pi»eelpit»t® 
til# proteia ffaetloa po-teetilttf tJbie fi«©0«ida»« aetlTity by 
asaijs ef teilaa §jhl©ria«, sttlfatt, &Ed potaselua 
dli^Ar©g«a fJtespi»t« w®rt »itd®. Fifty ,»i3.1ilitej»8 of the 
«ola flltr&t® wtre placed la separate btskeps. fMe selM 
salt was sMfti. ilwly la p®rti©iii twffioifnt to inertas® 
tfae gst«rati©n fey 20 'p#? etmt «mh tla® np to 1§0 pep- oent 
fatMmtiea, fhe pFtoipltatloa vm i..©ae la « Im toAth,» snt 
thf islti wtr® iiitelTei fey atirrlag Mtm® tlit afidltlo-n of 
tlie mx% ffaetiott. So d«t«et&fel.« qm&atlti#» of aaterlftl 
wfr« pi*e©i|iltat©d % may of tM atoovt-atatloiRtt «®lt«» 
fh.m§ 2*tittlti lEdleate tMt Eslttoftf godltta ehloplt# mr 
mmgnmium tmlfftt# nor potaeelnffi tiliytoogia plia#pb&t© Is 
fittitabl® for i^foipltfttlag tlie glwootldait* 
Attaatioii wa® mext tii»«ottci towsrto tiie ute of husmry 
metal salts. Bom of ttee 'lisaTy aetal salt® Isaw l?««a tmo-
cetifully taploytd % ©tfetr worker# to prtolpttat® 
protein or laaetlmt® aa nawaattd ©azyat fr©» «ii2y®®e ant. 
otlitp prottia iilxtttr#i Cl3^). 
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A wltti ilae aet%«t» wa® dose 
&.§ fell©we» flit aold filtpat® w&i iit lO-aillli-
Xlter- p®rtloafi ta dlff»ettt tfgt wMth wwe plsee4 In 
an let featM*- M 0.05 «®1» solution of Else aeet&t# w&b 
Rdied in 3, 5, f, 8, ®M f«-allXlllt«f p®3?tl©ai Into 
m&h ©f th@ Aiffsr^ttt teat tmfe«« e©ataialng tte ndlt mzjme 
«©iwtl©ii, fM® fi©.lMtl©ii® %r®r« aixtfi toy stirring, and etollltd 
©TtralgM for ©offiplet# pr©©lpitatlda, fJae Msultlag pre-
eipltates mr9 mntritugeA off and disselfta la 10 ailll-
litefs ©f 41s tilled wmttF, fli« ««p«paatsats aad the golwtioa® 
©©ntalalag the tltsolvta pFtelpltattf wtrt amlyied f©i» 
gliie@sl€&«# aetlvlty., Th« reiwlts ©btalntt lEilcat®i th« 
posflMllty ©f the of Iwavy »etal tmlt® f©f th® purlfl-
eatldn of tlie a©li fltt©©»ia&t#. A f©®i quinitlty of topown 
pi»«elpltat« TO® ©btalaed fi*©a th© pr#©lplt«tloa ©f the erM® 
®i«3r*t seltttlea ^ zinc metmte at ®«eh ®f the mrlstit eei»-
®«iitrstloiii of salt tested* fh® fltt©©flda»© metlTlty €@tep-
»ia»tloa» liidl@at#A that praetlealij all tf th® aetlrlty 
i*«i»ia®4 la the «ttp«i*iiataiit, sat that the pF«©ii>lt«te® 
®tetaiii©ft wtpe aoitly all fortlgii mmt&wl&Xa, fhle flaainf 
lei ta mn investigatl^a of ©th«r he&fj «®tal salt® whieh 
Bight glT® ilallai* ©r tettttr i*«s.iilti* fht ll«t ©f htairy 
«©tal ®alts lav«fitlgat0d lnelw€«« femplua aeetate, ealelun 
a©#tate, mppBP aettate, ftprlc ©hlorlde, merenrle aeet&te, 
10? 
l#«<i aeetat# ant Itad cfeleFlde* mMn§mmm& smlfat®, aad zlRO 
aeetat©, flit pr«eipltft.tl0ii was t©a© la a a&nntF sinilAr to 
the prellalnary pretlpltatidii wltM ila© set tat#, «x©tpt 
thmt 5 mlllilltei* mnA lO aillllit@F portleni ©f 0,01 aolaj? 
SQlutl@m 6f tim &lffemnt ©alt® wsre tited for tii® pretlpl-
t&tim* fh® a.a©ttiitfi ©f pwcipitat®® toy taoh ©f tht 
§al%8 &s mm eoMpmmA mm gimn in fafel® f« 
Table f# A p&iigii 6©«p&i»atlve eetl«&t« of ths mlAtire 
mmmntB &f frtelpitate® fiS'Med % «aeh of tim 
Meaty attal «mltg t#stt4 
Bait Ppeelpltate feratd Fi*«eipltat« fomtd 
by 5.00 ®11113.it®p« toy 10.0 Milllllt«i*® 
&t 0.01 MQl&r «alt ®f 0,01 aelar ®alt 
i«l«ti®a fielmtioE 
Bsrlua aeet&te + + 4. 
Cal©ittffi fie©t&li# + + 
G@pp«jp ac«tat« 
ftfrl® oMorld® + + 
Lead aettat® + + + + -v 
he&A oKlorli® + + -+• + + + 
V.mgmmm sttlfat® 
Itreurie mm'tmM + -+ + + + + 
21II€5 fteitatt 4- + 
im 
fb# pi'©0lpltAte® wtre imrk Ibrovn aad fttwuj and moetlf 
luiolwlsl® la *«%««•• It mn fe® noted tmm fable 9 that leat 
fttttatei Itai e.lil®Plftt, m^rmriQ aettiit® foraeft the 
a@it psf't^lpit&tt fmm tli© »©!€ ^©nsyine i-olntloa* CJeppti* 
aeetat® aad iiilf&te tia mot yield aai' preelpltatt. 
fh® pMelpitatee wtre etatflfmfeA ®ff ana the ftmpfrnatant 
»olutl®a® wert tegted tor the glaeoeldast fh@ 
r«salte ototalneil art flT®n In f&M® 10« 
fh« «©iibln«d t&tft &t f«Wt f and, fable 10 8«^gt«t@d that 
»tro«rle acetate preeipitatlea should serm m m gmd fit®p 
tow&rtB the purlflestlGH ©f the »old glaooBiAait, Of the 
aifftretit ii^aiy a«tal salt® t«ettd, mer#ttrl@ aeetat® appeared 
to h&T# iprteifltsttfi mmk ®f th@ mwmteA materials la tht 
eriide aeld filtratt lesf'lRg mmt Qf th« flmtosldase aetlirlty 
in ths «mftraat®»t» 
It ean tee fiotei fro* fable 16 that th® eupepnetant®, 
©tetslaei after precipitation ifith 1O#0 allllllter® of 0,01 
»©lsr i.0ltttl©ng ©f s»t ©f th© ht&vy ««tal ealti, showed &a 
iraere&ted flwcoeldABe a^tlvitjr, fhl« aay fee attrlbutet to 
th# rf«©TOl of fi®«e fertlfn o&terlsl fro® th# mlntlm whl©h 
If pr@atnt mmj have «©»€ inhibitory aotlon ©a the glueoel-
diise, or any have tendtd t® o©»p®t« fer the eaii® luhttrat®, 
th© ab@T# r#8«lt8 point ©tit that the glueesldage of 
Aisergillittg Rjg^r is net lahlhited ii©r laaetlvated by htavy 
U f  
fatelt 10» #lm.e0»itaee activity la the »iipsraftt&»t goltitlene 
afttr ps»tclpitatloii with, mriotts Mmy »etsl 
salti 
Saiti Oait® ®f oaltase aetlviti- per allliXltei* 
of tlie iupernststtt gslwtionifi-
5,0 milliliter® of 
0,01 molar salt 
golutioa afided 
10,0 millilittfi 
©f 0,91 ii6lai» salt 
«®lati0m added 
9.18 12,22 
Calel«« aeetatt W A f  13.30 
^©pptr ae«t&te 9,m 11, fO 
ftprlc ciil®i*iA« 11.53 9.10 
L®sd ftcetfttt 9,#4 7.3^ 
Lead oliloFifte 9*m 8.0% 
lang&Rei# emlfat® $at  
Mtratirio aesMte 12'. 58 
Zioe &©et«te BA% 12.92 
•fh# original ©Ezyaft eelatloa asti eoataiacd 10,62 
tialti ©f aaltaee aetlvltf pef allllllt«i». 
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Bttal lalts at the Qomm%r$.%iom lasii, fblfi me T«ry 
©aeouraglttf, mA it wai hoped tliat a pr«li*iBAi*y prselpl-
ts,tlott witfe nereuiPle a6#tat« woald leM to a aarket purtfl-
©atl0ia of tht boM gliioosiA&s# with destruetloa or iaaetl-
•»tioa ©f tim otiiei» e»'b®lsy!ara#ee., liii.ei*kofl«r an€ Eoy 
pF«vlom«lj r«p©ipt«4 til# d««trttetl©» and ttRftttiratloii ©f 
alpfea-itaylaf# frm AiPtggillme oTizm witfe addltioa of 
saltg I ©.Hi it mm liop«d that %tm alpJi&-smylai« ©f 
J,«p«ygilltt.g mtmv woalft bt affteted §l»llsi»ly, fhie was 
inT@.8tig&t«t 'm& will b« difOttssei lattr* 
Ftirttnir fttofiiti wer® m tli® m#« sf nerewrie 
aettate, fh« eoBetatrfttieii @f laei^eiarlo acetate mm»e&.Tf 
to tolng A'boiit tim pi»«eipitatlta ©f t,l» greatest aaount of 
iametUrt aatsriitl, Mt at tlit iaiae tl»« It&irlnf tlae »®.xiM«a 
a»®ttBt of gl«e®«iim8-® ia tte ®ttp«Fn.sta.at was a«t@riiin®t. 
Meyeurio s©lation ws® prepared in ©,01 nolap, 0.02 
Bolar ani, 0.05 noliJ? eaBC«fttratieB», ftm «lllillt®r® of 
tto.® Hold tiltrat# were m% in i«p&mte t#it tufee® 
wM®ii were pl&e«4 ia an i®# tetJbs, ffe.® mermwl® aeetate 
iolutiOB wmm aM«i, in mpyiaf fwaiititi®-® uueh as ia, 2, 3, 
S# 8f 10» 15 «illilit®i» pertioai of the 0,01 
wolay B©lmti0ii| 2» and i aillilitir poptioae-of tbe §.02 
»®l&r aat 0*§5 »©1« ©oltttiont# tlie prtolpitatioa was 
eitrrltd #tit in th® »&«« Banner as dteerifeti. preflomsly 
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mBltig til® hmry oetal salts »s preelpit&ntfi. fjbe ftsiemtt 
of pi*®elplt*tefi femed t?y tlie tlffereat ©t 
mmtmte w%t% ii®tea» flie preelplt&te® wert ©entrl-
f»f®t off «ni ths glaeoaldest aetiTitlss la tM# «ap®riistaiitg 
w®i*$ 4#teMl»«a,, 
Fr©» the mmmutB @f laaetHre naterlal ppteipltatei and 
tlie setlfity rmmmlming la tli® gmptraataut, It 
was fQ'ttai, t&*t tlie 6 alllHittF p@.ptl©ii of 0,01 aol&f 
mtytupl® ae«t«ti! a€a.#t t© the 1© »llllllt«i*« of ^myme 
selmtlea yl®lt#i tiie mmt gltte@ii&ag« actlTity la the 
«ii^?natsat t® tiie a»0ttiit ©f fejptigm »«t«ri«ls 
pftolp4tat«d #at ©f «olatlQja» 
A e0»farltoii b#twt#is atetatt aad «@i*eMrie 
efelorlt# WAS n&d©, ®.»t It was foiist tli&t tlie tw® »tre«rte 
Bfelte Tbtbawi etetntlally allk® towpdi tfe« errndt ®Ezy«# 
®©ltttl©n. 
Til® ©fftet ©f tfe# tis® of the selM salt as ® pi»teipl-
tating itg#ut ft® eoap&iNiA t© tlmt @f fta folwti^n of 
til# salt ws« laTefitifatt4.» The rtsttlt® inileated tliat tlit 
eolld «©i?@iirle &##tate «io«li "bt nMtt t© tli# aaayae «oliitl©n 
wltliemt any dlsa-dvantsge ©ftp ttoet ®f tfee aqiteoug ©eltttioa 
of til© »«lt. fills #ll»inatti tlie ae®®»iity of pptpttrlnf 
tJat suit S9ltatl©a t»f©:pe px«©lplt«tlo» af well sa pmrents 
tte.t mnmmmrnx'y filltttlen ©f %lm taiys# eoltttioa. 
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Til® mlbofe fladlnft intleatet tImt tM prtclpltatlen 
with «®lld nereswi© aeet&te gfeemlfi itfvt w«ll a® a first 
st«p la the purtflestldii ©f thm moM glweesiaaae. TJie beet 
wfFe ©Mai.a«d wlieii s©lia »®reiiyle Ae@tat« wm adfitd 
t® the eaiya® ielwtlaa ttntll It wm 3»f5 ^ aolfti*. fhs 
Bait WAS dls«©lv«a witk itlrrlaf, aat the seliitida kept la 
tlm TOfrlgerat©!* ©vei^alglit foTP ceaplet© pi»«elpltation# fh.® 
preclfl.tst® wm ©eatPlfaftd off, aat tJte »ttpii?n®.ta«t #oa-
talaiag tte fluaoildRs# w&s rtt&lasfi fm tfee eteoad st«p 
of tilt pm?lfi©«tl®B, whiMh will Ijt 41s0iiti#t luttr. fM« 
«0ltttioa w&s 4f«lgamte4 m amptraataat" fof 
fmtmi?©^ *«)lf«i*®aef.. 
yi*«oipltatloa Qf fmetloaa ha.'fflng gliiQQaldaBii 
aetlvlty toy mm&miQ fielynt* 
CD -iaamrlsea aegtone. etfajtSQl &ad othei* 
ielTtati &§ ppe.elglt&ate. A i#@©aA gi»omp' of pr«elpltaat« 
@®wioalj mfi#i f©jp the Ifislatloa sat pwlfloatloa of 
&T9 ©rgaals solventi altettl® la mt#?. ?lis ».©®t ©offlaoaly 
used of tfe«®# &PW aeetoae mA ttte&aelj otlief# laelM® 
sttte&ael aad ti#xaa#» Mo®t mm werf readllj de-
aaturtd hy orgmiiQ sdlfeate at rmm ttttpefatMp©, tout ar® 
amete b©^© Btmtele la the o©M, F®r tMe r«&eoa» pi»®eipltm-
tloa with 0^&nl© solvtate was «©itl^ dsae la tli® coM 
room. 
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AmtQUtf aetlmnol, aat tio»ae w@re 0©ii|>«r®t 
m pFeeipltaatt <if tfe® glme®fil4a«e fp©» tlie ©rlginal aeld 
0ns tentrti ©f tlit erufie 
iolmtl©E wer® mmt la itpap&t® fe#mk®re amd pl&e®4 
In an ie® flit pre^lenily elilliei ©.rganl# iolT®nt w«« 
aM@d to tbM mM ©nsya# t©3.utlon elmly frm a bwi*®t» ant 
with stirring to pmrent loesl Mgii esaet.ati»ati©ii of tiie 
iolftftt* fh# s#l¥®iit wai ad4t4 t§ 10© mlllllltei* pmrtlom 
of til® ®niyw #olmtl0ii ia lawtatate ©f 1§ pti* e®at ffoa 0 
to 70 p«r e#at ememtrntlm of golvemt In the iolwtlon at 
f0ll©W». 
0 p®P i© 
10 mnt 11 
2© p#i* mnt 14 
30 per mm% 18 
#0 per cent 
50 p#p e«at 33 
60 p#p eeat P 
p?«©#.<lliif fislmtloa 
pmm&img s^latloa 
folatlon 
pmmAing i©lwti®n 
11  ^
?0 .ptr.e«at • 83 mill lilt drs of sygaiile solveot aMeS to 
pyteediag mlutlm 
Tii« ppe«lplt»'6« from t&eh Mdtt lnei*®a#iit *as csntFlfrngsd 
.off, aad ilfBolTid la 10 Bill 11 iter#'©f'mtip for aRalytis 
©f Ite fl«o#ilda«© setivlty* 
fte reeulte ©bt&luM •wir® very t&r tmm eaeouraglug, 
io pytelpitrnt# vmi ©"bfaliiet ap t© '30 pti* ©eat ®tlmn©l fey 
•rolmae. i»ly 18,il psi» ©tat ©f tte glwe©«l€ase a©tlvlty In 
•tiie ©rlglinil ii#ia filtrate was p^eelpltatei stfeaaol from 
k§ t© ?0 ptp e«at etii&aol by tqIum#-.. 
la flit ©as® ©f metom.j. »§tlia,8ol aad dloxaa®.,. no 
pr«el|3ltstloa was aefaisTtA st l0«§ thmR 50 p®s* ©«Bt QrgmlQ 
solTtnt hf Tol^t* Aaalyil® @f tlit fltt©©ild&®« aetlTlty la 
tb« pi»eelpltat®s foF»st f2*©ffl 50 to 70 per mnt s©lir«iit by 
v®liw@ lii€le«.t«d ti».t tiegllgl*bl® aaoanti of tfet 
fltteoiltast mm pwelpllattd toy aeetont, a@tli&n©l or 
tloxma© fmm the ©rlflual aoM filti»s.t#, 
FurtM'F BtuMm m ti» pmriflmtim &( the ©nsym® 
r«Te«.l«t the poBiiblllty ttomt preclpltatiop ef tbt glwoosl-
Aait ^y .flolvtnts mqulpe tli« pwttaet ©f s©a® la-
opg&nlo loas.» la ol)s@.i*mtioa ®at« later work 
stroafly ladieatei tfes Afeof# pofiglMlity« Ifiiea-.ft'ijartlally 
ptirifl«d ioltttlon of tte aoli gluoosiaast, wMloii ^ pj»«irioM 
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t© dialyils c©tilt prtelpitated Ijy ac®t©n«, i«s dlalystA, 
m ©omit fee aeMtfei. 1>y tlie edaiti©ii ©f any 
s-asmnt of mmtem to tli# dl»lyi®ft »©lmtloa, ffeat tfa® 
v&e mt l#gt qt Am&%nm€ fey dlalytl# was Indl-
eattd. toy Its mtolllty to pptelpltat® agmia -withi mmtme after 
adaltloa ®f Ai«oml« smlf&tm to the ii&ly^td g®ltttl©ii, 
-Ie@t0ii« Ims apptartd to fee » umlmfelt prteipltant- foi? 
tJte glwe©«M&®t if It ©©al€ fe# aaa# t© p,r«®ipitate the eaasya® 
frm Iti iolntlaa# fMe worl of Bemri lit) wf®a tfe® prtclpi-
tation Qf ftlfhrn-aaylMt witli ae®t©at fmfgtsted' timt fttagal 
ftlffea-aaylast wat ttiittafelt in mmtme «©lttti©ja« «% 00a-
©«ntF&tl@Bi ato0¥t fei» etat. Aett#at pyeeipltatloRi 
tli8P#fOF«, ###1*4 t® ©ffti* « fQoa step t0iri.f€s thf pttplfl-
©atloR ©f tht flue©®id««s t© frm It, «Tea partially If 
nQt tntlrtly, tTm ftlpte-ai^l&et» 
Pi»#elpit&ti©ii @f tl» flm©9sidm»« witb aett©ii® wm 
tliea ti»l«€ on tii# aula «aiy»s g©liitloti that bad pi»tTl®M.«ly 
be®E pFeelplt&tet with asreiirle a^etat# «s kae l3®ta (atserlliet 
«ai»ll#i» sad a.««ign&t«t &» utreuple mpern&tmt, tth&mX was, 
llk#wl##, ti*l©i again elnm this wm u«©d toy ?li411lf« aat 
CSftldwll C117) la ti»li« pttrlfleatloR of th« fla© aaylfti® 
*•**•0* islsgst# m&. fey loy ami tJiiatrtofl@*» (126) la 
tteip ptiTitimtim «f the »fi,lt«ft tmm Ateeygllltte SEXtoS* 
A alxtur# ®f solveati wsti toy tbe lstt©y werke-ri was ftl®© 
I U „  
ffet alxtMi*® »s® up ©f & 31I ratio of 
ttliaa®! ftnA inil^«i*©m« et^tr. 
ftn allllllttr portlsae of tiit mermrle sttpemataat 
wepg -platsd ta i«pe,i*&t« t«i*l ttilbte wMefe wtrt pl«e@t in an 
tee t»tM, Pi«i m,» ieat ia a maaaer tiMilsF to 
tiat pyevlsttgly tteerl^ti f&v tii# preulpitatlon ©f th# 
glueoilAaet frm the ertgliiaX »@ia filtrate «glng orgaEle 
•©iTtattB, «t-haa©l ana the 31I alxtwr# of ettoaaol 
mud mhyAmm ®tl»f wtrt ®.tStd lo qwatitlsi »*ifflel«at to 
aafc® th# iolwnt mmemtmtlms vLp t© 40 per; mnt hj mlnmB 
mnd tkmn tmm 4© ap t© fO emt % Tolmt# fb® prtelpl-
t®t»g fQmed tmm e»&k &M§A Im&rmwBt ©f e©3.Ttat wem 
mmtPlfuged ©ff, ilgtolvtA im 3L0 ffillllllt»rfi ©f ilstilltd 
w&t#]? and mmlyg§A f&r glieesidas® aetlTlty, Of $h6 tiii*«« 
«©lffBt®, «'e®toa« gaf® tuaatltatiTt remmrf of tlie 
•taiyae* fke «tfas«©l-ttfafi' alxtwi'# g&vt %im lowest mmmrj, 
wMl® etl»a®l mime IMlcattd a. eligiit loss ©f th# tiiiE|r«e. 
fery lltflt ®f tiie fltieoslt«.s# mm pf«@lpitat«d tey tbe Q t© 
4o per mmmmtmtim ©f tQl^ent aaa#d. ffea gip®atei» 
toalk ©f tii« §l'mmlAm% was ©btiiliaet tmm tli® fi»&etl0ii 
•preelpsitated l>»tw«#R 40 m& ?§ SJep ©#iit s©lf®at» 
C 23 ffae effeet of sH mm tlit pytelBitatlen by 
aegtonc ^of the fF&etion ©eBtal»iii,g tlig glm#ogiaaet aetltlty^ 
SlR®« til# Mflisit mmrmy poeslfel® @f tlie mtymm is deslr&Mle 
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afttr attp in * .pmiplfle&tloa pro©«t<ff®, tiis of 
pi QU th® saouat #f glia<i®«ifiai#' tlmt eo«14 he rteowftd 
aft#? pi*®elpit&tloii hy &e@t©ii« wm detewilnet. 
Oat faMnteta. Bill 11 Iter p®rtl©ni ©f tbt atrearlc iupey* 
B&tsiit wr© eat In ®#paratt b«&kei*t ©a€ plae«d ia. 
an im "bstii* fiie pM ©f %h9 .eeltttlesf wm« s.ajw«te4 
to diffareat levtli with additiea ©f 1 a®i*ffial affiaealmm 
faySFexlte. Pp#©iplt&tl©ii ©f tli® fmetion ©©atslnlaf tii« 
glweofldat# W ao«to!i« was la « aiitiiatp slail&r t@ tMt 
p?0vl©ia.elf d«ie?ll»«d tor the pweitltatlQB tiiliii ©I'gaiii® 
«©l-r«Bli,f* til® rnmtom wm ati@4 Inswaeata to mafc® tfe# 
solution np t© 30 far e®at a,e#tont by T©liia®» tfesa 30 t& 
SQ per mnt aeetoa® by Tolaii# ant finally $Q to ©0 p®r ©tut 
mmtome bj* T^liia#. Tht preelpltatt ©fetalned after »mh 
aM«€ IneptwiRt of aoet0ii« wm eimtPifttged ©ff, ilssel'Tta 
in 20 mlllllitei's of wat«r, amd th© glme®iiaa«« aetlflty 
of %hB aiS80l»i. ^i»«elpitat# w« deteralaed, fbt r®g«lti 
0bt&iii0t aye glvtii In fabl« 11# 
It 1® ©vMeat: fr©ffi tlif data ©f f&blt 11 that tli® noli 
flueosidat# wa» bt«t pretlpitat®# by aeetoa® when tfee emfme 
Bolatlea wa® at pi i,0, Prell»lRft,fy on the 
tff«et of pi ©a tli@ pr«©lpit.atl©tt ©f tk# glaeeildaie by 
6e«t©ae ladleattd thet ftit »agy«t was least p?eolpltitt«-d 
at pi •5*0 5*5 ItTtlR b«lw ^'«0 ao€ pM levels 
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11. Pi?#©lpltatloa ©f the glnmmi&ms trm tli» 
Bierettflc ««p®raataiit' with aetton® at fariews 
pH l«ir«ls» 
ftf ©tut 
toy "T^ltiB® 
Ualti ©f a&ltas® 
aetlvlti' p«F 
aillllltsr ©r 
teltttlon cont&ln-
liif aissolvtA' 
preclpitat# 
fetal malt® ©f 
smltasf setfrlty 
preelpltatet 
P«r c®iit 
rt0OTtpy 
0-30 
30-50 
50.60 
total 
0-30 
30.50 
50-60 
Total 
0-30 
30-50 
50-@0 
fotal 
0-30 
30-50 
50-60 
i i )  pi 4,© 
2,^  
6k,B 
5.25 
C2) p» ^.5 
69,^ 
^,3« 
(3) P» S.O 
1.61 
73.2 
*.53 
(4) pi 7.0 
2.48 
.67.9 
6.4t 
4^.8 
1296.0 
105.0 
85.0 
1388.0 
87.6 
32.1 
IW.O 
90.i 
1358.0 
128..# 
2.84 
82.4 
6.S6 
91.90 
5.4 
88.1 
5.i 
99.1 
2.04 
93.0 
5.76 
100.80 
3.15 
86.8 
8.1i 
fotal 9a. 11 
aerewl© tttftraAtaiit wtea ©oatmliita 15.75 units 
of m«lt*se aetlvlty per alllillt#r tolntlom. 
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a'fecjTs 7,0, At tilt pi in fatel® 11, it mm 
"bt aeted tte&t tli® aaoaats ®f glucotliai# precipitated toy 
setton© to mt dlffei* elgaifleaatlf• Mmwerer, tlie i»«®iilte 
are ©dspa^aiblt ttofi® obtalntS frm tlie Bi*eaipltati©E 
0f tilt §ltt®o«lda»« wltli afflBonlii* enlfat# m flfen in f»M©g 
6 sM ?. At ^©tii pi l«T®ii i|»5 mat 6#0» tlii mM gIueo@id&s» 
appeari to pre^ipltat© befit wltfi fltMer ac«ton« ©r mmonium 
sulfate. 
Tim per eent weoTO^iy of tlie gliie©«Mas® after aetton© 
pptelpltstloa w»i r%Tj iratifjlug* TM« te©w«v«F» pre­
sented oa® prol>le«. fhe pi»©eipitat« ftom all tli« 
aettoa® ffacti®tt« aM at all tto# tlff®p®Rt fl lev«l® teitti 
©©ntalatd a wattr-insolttfele fraotiea togstteP with tli® pi*©-
te-la fipaetlen e@ataliilag tfe® gl'iieeiaetlflty, , M wat®?-
l»e©lmble fpactloii 1« usfiefilrafel®. la th« piii?lfleatl©n of an 
€iiiy«#, filnet It is & mm^m pmetle# In tniyae piwlfleatlon 
t0 dissolve th® pFeelpltate froa a paflfleatioa ittp In tM« 
uliilffiwa aia©mt of w&t«r In 0i»ttp t© bj»lrag tap thi eaayae 
eonetntratlsii hlgkei' afttr @v®i»y st^p, fla« fow&tloa of a 
water-las olabl© fraetlea., bew«v®x*, was. illaliiftttd wltii tis® 
addition of 5 mnt dlp®taSslu«B ijydpefttt plioepjhate to 
ttee ii®i»etta?»le iupepQatsiit pi»l©p to pwelpltatlon with, aeetotie* 
fhe atdltloo ©f tiie dip©tfts«l«» hfAmgrn pli®«pimt« "broiigM 
tlie pi ©f the tnzyo# seltitlon mm t&e deslpaMt pi 6, aad 
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ftt tilt ©ant till® tor0aiht «. pr«©lpitiitt ©f in&ctlv® .anA 
dark tef*0wa materials wMelfi wei»« otntrlf^gta. ©ff btfor® pr®» 
•elpltatiea @f tti# glutosliat® with aetteat, fht pf«elplt«tte 
thus ©bt«l»ti tmm tlie Rcetea# wai freei fTO» tht water* 
Ineelufele fraetloR, mA wag 1®#® d«.i»l:-e#X0i*ed m& ma&h leia 
gvmnj mr stieky, 
0* Meortoente f®r the fyaetien OQatftiaing the glueesi-
A&8® &©tlvit..y m tGT lUB^gitigg. fiii fir ft atteopt at 
«i«0rptiQa is tM® werk wag tfeat atlag oxalate-ealelw 
eartoonate# A« 1»« been B#Rtloa«4 turllsi*, tli® 
oftleiun failtfi to adfoyfe tli« glttfosltat# of 
Aspepgilltts^ mlmr 33O ttudsr tii® ©oadltidiis ia whlQh 
it w«i nitd. em%ht ttit iteeaa Mierbtnt tiftt toy 
Bey and lJn4®i:«l'©fXei? 1126) la tfe« pwlfleation ©f Mslt&st, 
did n©t siwir my affinity fm tbt gltaeoiia*®# ©Ithti*, mm 
muter ©©nditi©^' «iailar to tli^se #apl©j«<i % the «.tooT@* 
»©nti0n«4 weykeFi. lto.»s »4t©rptioii w&§ dont toy tii« mm* 
ti»*iO'«« fl©w tt©lmi«|ttf @r eib3?@»fttog«piif ttarottt^ a e©ltj«n, 
%Mtb wm lik-twltt tt@ &ppr#ei&Mt iii@j*«6.ft im Its atotlity 
t«. adtorfe ths I# woi»k was &om to dtttraln# if tbm 
&b®v« &A«eFbents &Afoi?'l5«'d etfair Iffipupltlss prmmt in tlie 
taxyait «®lutl©ii ia •pmf^remm to tJa# the' 
00l#r p®t&ia«d in tim m%fme iolwti^n afttr witb 
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the ats.©Fte«iiti, iiowtTep, Aid mt oak# furttep liiT#®tl' 
gmtioiis ©a tli«» Appeal* woiPtliwMl®. 
fbs work ©f l»lppi, l©y, Aadf#*tea, fftpnea and lolselidT 
(89) witfe ti® aiifla«« ©f .AiBeggilltte nlmv SllL 337, and of 
Unaerkofler m& ley (15?) with of lufeaepfea 
®ttltmi*@i ©f li.ij#»illtt8 QT^mm aad# m& &f the s&leetlwe 
mdBQ^ptim of fpo« alpto-aaylase ®oliitieii-« 
tetaltalt# at ©oatiroilt-A tiyar@g«a i©ii e©me«Rt3?ftti©iis, ffe® 
mMitXm ©f t t© % per ®#Rt toantealt# t# a ielwtlon of tfet 
pmrtlslly ptti»lfi@€, »aiy®@ .rsstiltet la ©iily T«i»y iiligiit 
ftiS03?ptl0» #f alpJi&<»6»yl6s® tomt 0©«Fl«t« ftaeml ©f tb@ 
mtltafit &nA limit textriaa*# aetlTltl®®-* B«at©ttite was, 
t hepffO'l*#, la¥#g-tlf&t©i m & p&m ibis mABmrMBt tor tJbe 
gl«e«gMaBe of 336. 
Twenty aillillttr poi»ti®as. ©f tl» paftially purified 
©nsyffi® «©lwtl©ii aftei* tm&tmmt with m§mwple &mt&te, fll-
fotfti'Slaa Jbyirogea plietpiiate, atti ^«t©a« prfielpitatlom ius 
pwifiTOfly d«sorlb«t., wer® pMm-i. in' eep&^e^te tmt tulbefi. 
ant pla®#t ia mm let iM-tti. ffet fl ©f the smlutim w&« ad-
Jmst®a to ^dlfftreat l«wl« wttfe 1 mmtia aeld or 1 
nofiisl &fflii©»lttai fii0 solMtlont w®p© all diluted 
to 25 aillllittPii, ©ae-fPi® fe.rtlofi® sf toentoatt® w«Pt 
&M#t ts til# solmtl©ai »t "fWPloae, fl Itfeli with •tirrlng 
and teeailoasl tbaklag t&r 20 aiiiut#* mfter vbieh th® 
Itf 
teeiit©alt© wea e@nti*iftig«d &tt, ftie tiipepB&tftttt® wer# ana-
Xyitfl. tQT timir flweeslta## aetivitl#®# ?fa« rtstilti la4l* 
e«.te€ tJi»t m ilgalflesat -amottnt ®f tli© glweosidase wa» 
atiortoed tey tfee to#at©iilf« ftt mf &f the dlfftremli pi Itvel# 
ffetre WHS a® fwantltatlTe a,iff8i»ea©® la tiit a«©iai*ts 
o f  . g l « e © f i i € a « e  a i » © i » f e « d  b y  t f e ®  ^ n t s a l t ®  t r m  p i  4 , 0  t o  f » S  
irsi*iet in i»oi«ett«ats ©f Q,5 0> 
MsQipptlm fey the eentiamoa® fl©w t.«etoic|iie, oi* ©©Imma 
©la»oaat©gi*ttpJsy, 4ld net mmt wltli ttieetsg, ffc.® Istntoalte 
at the appsr pji*tl©ii of the eolwan b«eaa# «iit 
gtl0fcy u^on fsttiag wtt, aai prcvtiited %h€ further eontim-
Qm flew ©f th# tniyM telwtien tlipoagli t&e eolima. 
In th® mmount of «s#t fpo» 4 t© 5 
to ® to 7 ftr otat, as w«ll as imrmm Im th® tlat allowed 
f@ T  adsQrpt io i i  vh lo fa  was  doat  e i tk«r  fey  s t i rr i^ng  wi t f e  m  
aeeh&ale&l op fl^toaklag witli a atelitnloml sMk«f dlt 
not esMB® aer® than 50 ptp ©sat ©f the total gl«e©gidas# 
aetlvlty In the ©ngyae sdlMtidii to fee adeo^toed fey th@ 
fe®iit©nit#,. 
Att»iitl©ii wag n#*t tlPt'Sted to othsr adsorfeent# wbieb 
may fe# p©®i* afiKorfeente for the glaeoeldftte feut tfflelent 
adi©rfe«iits f©i» to the mnzymm sslutlon. It ii&s 
app#iartd trm tfe© llterattti*# timt afi8©f»ptl©n t«elmiq«®s 
hsT® feftn »®®:t ettee«®gful when used to r®aoTt uiidtslr«t 
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protela® mat ©tter smbetaacee (83, 110, 135) when «lutlon 
probleas ii«®d not to-e eoafi€ei»®d, 
Stareb®! tmm diff®f#iit toareet h&we "betn psported ae 
good adeoptetmtfi fer alpha-aayla&e Cl33)* One of the fla&l 
steps ssad toj Sehwlaffler &ad Balls C132) la the pwrlfleatlon 
of malt alp-b&-amylase was sdfoi«ptl©ii af tlie «n®ya® ©a wheat 
stftfeh from oold ^0 per #tiit ethanol eoltttien. French ant 
Kn&pp C3^l, «epaf>at8fi tht *alt«se fraction fr®» any de-
ttet&bl# tfaet ©f alpha-aayls®® netlTity In an enxyae 
pi»#paratl©n tmm CjlQ.gti*ld.lia aeetetetyliettm fey atiopbing 
the ffaetloa earrylut tkt alptoa-aaylaflt actlflty upon 
aeetone-«xtj»&ettd potato- stsroh fr©a an ae«t©iie-wat«r sola-
tion of the mnzymn, ItTard ilz) in hii vQpk en the purlfl-
t&tloii ©f ftlffeft^aaylss® fr©« tftka-tiastage reported rlc® 
it&reh t© b® tht noist efftctlT® saiertoent tw the a»yl«s# 
froM an tnzya® .g0ltitl©E ©©ntalaliig 5 mlt® of ftlpto-amylae® 
per mlliillter. thtn the e«sy«® solMtlea irae of higher 
alpM'-ssylae® @©iit«nt, m differeact la the alpha-aaylatt 
ateorhlng power of mrn, p©tat®, rice ©r arrowroot et&roh 
wm a©tea. 
In th« hope that th© alpha-aaylats© of tht tngym® solu­
tion ©ottld i®leotlv«ly &t«orh«d 1®^ starch, ther«¥y 
yltldlag ft glueoslA&et fr#e froa Rlpha--aayl«.i«, mrn st&roh, 
potato stareh, rlee st&reh and c©»*er$lstl solutol® ttareh 
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mm tested stsarfetnt®, fim ©oMltiona Ineludtt let 
"batii t«apfmature, 20 p®r e«at &e«tont-wAf«p #i«yme solutloa 
«tM 20 grans Qt lolit itarcli ptr 10© ©f s©ltt-
ti©a. fh0 ailxtiu*es w«r« agltat#t to tli« atehaaleal Mh&k@r 
for 20 ainat#®, 
fiie sftiyae iolntlomi otetalned after the adsorbent# 
W9T9 etntrlfttged off mm analyitd for re®lteal gluooeid&ie 
and alpM-aaylms® s©tlTltle«* fJte r#«Mlts latieated that 
the different itmrehse tls mt seliotlirfl|r atsorto the »old 
gluooeMas# uMer the eonAltl^ns ©f tt» expsriment, llpha-
aaylai® aetlvit;^ was 8ti3.1 d«te6t«i In th# eolutlong &@ 
®«asiii»ed %y the «®thoa f©r th® att©riiiii&tl.Q» of alpha-
aaylaie d®#©rite©a «at©r th® aectlon ©n Methods and Imterl&l®# 
Of thf four stareh#® t«6t®4, stlnlflle «tar§h app«ar®t t© to® 
ths Iwit &t»wb«8t for the alpha-aaylafs* Mmemf, from 
flgar® 2 ^ it e&a t># nsted that no eltan ^Mt 
s«p«>rsti®ii ©f th© aolt glttoeeiAase froa alpha.-aayla®@ was 
aocoi|>llsh«4 sfttr sa-sorptleii, «v«a with ielmbl® ®tareh» 
ffee 0rlt@rl©a f©r this will to® 41i«sus«#€ la.t©r, 
Jtlthottfh & thorough iaviigttfftti©fi ©f th® poiglbl® eon-
aitione favoratole for the ii®@ of etareh®® at adiorhant® for 
th« unwanted m&tarlalt in the ®©lft tniyme ioliitien was not 
fflat®, it Appeared th»t "vevf littl# -pttrification of tli® 
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fro« alplm-'ftiaylaae ootiM tet aeMtTei l>y «tareli 
aaeO'Pptldn., 
Inotliei' adeopbtat timt wa» Investigated wm actlmttfi 
e»,risen, Zlttle in M# i*«"rlew m atiorptioii ®tMle® 
©f" enzyttfig ani ©tlitp pi*©ttiag gtatt4 tl*t eteareoal ©mo b« 
ttfitd t© • aentaainatlttf prettin#, Mt It not jpeeon-
Mnatd f©f> tbe iBolfttlen ©f pi»ot®las slnee 1® n© 
s&tlifaetery tluant yet lEii©i?ti* la thn kop# ®f ati©yteliif 
tim mmBiTsMB prottiiii frcai the «@ld «iiiy«t s©lttti©n, 
ioi»it-A wm tfited a» &n #A»#rfe®nt, Prelialiiftry experistats 
Intieatet that trtmtseat ©f the partially purltimd. m%ym9 
g©lwti®E wltb fi»0» ^ to i e@Rt ioiPlt-A, ©btslaet tmm 
Figiier Selintifie Goapaniy, eltfetr wltjb. stli»Fliif fep 20 
ffilnmteg lo tii« qo1€ qt Itttlag st«i,A la tb® mlA oTeralgfet 
reaeirti ©f tfe# •telet*®! »st«plale tT^m tha ©nzyae aolw-
tlo,n "but dM net' i-isepte th® glu©©filda«©. fhe ©hapeeal, 
hewtTei', coidi a©t to® e©apl®t«ly ellmlaattd fr©» the ©Ezyat 
8©liitl0« toy til® mmtwifug9 oi* "fey any grade of filter 
paper amllal>l«, _At®©r|stl©» by the' ©ontiauow® flew tsefe-
alt«@ 'US lag a fl&fti 'edliatt w&i, t.iier«for«, trltd» 
almott 0oapl«t®ly tteolsrlsed e©lmtl©a wa» e©lle«t©a from 
tlis e®l«»a, l»w®f«r» w&i eeaplatily d®vold ©f 
gltteosltait aetlirity, 1 strl®# ®f "buffer «olmtion® fro® 
pH 3,0 to fl 11 prtparei -AQCQr^lng to M&ellvaln &ai Clark 
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aa4 (57) I were tPitfl to tl«,t® the f rom tti® 
©laareoal. AnalyiiB ©f the ©last## ©1>tain#<l from th# biiffti* 
solutiomi dlffereat pi dM not latlo&te uny gltaeoaiiait 
aetlTltf. 
iime® mm^h the tark bTOwn eoloy ©f th# #agy»« eol»-^ 
tion mmB ©feifFfed t© imm beta wao^vet by the Sorlt tf^at-
stflt, it wm ©f inttrtst to its wfe®tii@i» Merit eotald ustA 
a® mil a,il«©pb«nt fm the lapu^ltlei prmmnt In the tatyji# 
iolutioii y&tl»jf than a«. m miterbtrnt fer tht fliieo®4Sas«, 
thereby eliala&tiiif, t#©, the pyutelta of #ltttloa» f© •©!)-
t&iR m i®ltttloa th&t woi^t net ©©mtaia reeidtt&l ehaP©oal, 
whieli ss haf %mm prntlonalf »®atlomta ©oidi o®t fee. ooa-
pX«ttly tit^r Ig tto^. ssntrifuge oi* "by filter 
paper, filter aidi wer® t«ited, f l l tm p«d« aaniifaetupft'd 
hj ant ieapaay, I«w iermf, ant ©f the ©•©• Olarlfiow 
foniid to .i?tt&iii all the eharee&l aaa not adgop'b 
the flmeofita.##, A psl© ytll^w teltttlea wai tiue ©fetalned 
afttr th® .lQf*lt t«at»tn.t» fi»®e twom yttldaal ehayeoal and 
still eontalalaf.th« fan® glaceeldas® aetlfity &© to®fop® 
ftdioi^tiGU. l®i*« than i per ©ent i©rit iig#t fop aisspption 
p««tilt0d in A more A«ooloplied soltttioa hut ale® an 
aeeeajp&syiiig gptattp loss la gl-«oosiaBse aetlTity. Tapim-
tieiii la the pi of the eiizpie -ielntieii fro* to 7»0 did 
not Intieate a&pk®d #ff«et« on the adsopptien of th® 
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glttcoildit®# hf aetl¥at#4 ©arten. Bmm ei*it«rla for the 
«jEt©at of fwlfleatiea aehltTtd aftei* iuFlt tr@at®®nt will 
tot 4lseiiii«d 
»di©rl»nti tried ia thii iatlwa# gelt e«©h 
«g mMimm pii©«pbs.t# f®l pf-ep&yed a©e©r4iiig to Silver (l^§)j 
His® f#l pr«i5«r®i aocoraiot t® Clp@#ii (^3)* and 
alaiBlaa gel pmpmmA mmMing t© lawkj' Q«ti» and SaaaereoR 
(52), Smeh g«l6 feavt tetta siiaeeisfmllr by ©tiier 
wmkex'M f©i» tfa.® piirifieatioa @f •©tfetr «»gya«i.» Zinc Jhy-
ArmMe gel ims 'bt«n laitd ttisesiifttXly to p«mov® all p@a 
and hmvR pr0t0im fmr th® pttPifieaJties of & d@hy&og&m»e 
(^5) » fb.0 e&m§ msult , hm@mp, wag aot ofetainet la tM« 
w&rk, .So«e erittria t&r the extent of parifieatioE aehieTei 
by &afi©i*ptl©a with ml&iwm pfaespliata sa<i alwaiaa g«lg will 
toe gima. l«t®i»# 
It is a Will kw®wfi fact tteat tli.# mee of aAsofpti©n 
t®6liBiqta«« t&r til® ptti*ifi#ati©m ©f eiifywe® Inrolrm & ntmher 
of factor® wMeli amst toe eapefully e©n®idtrtd to obtain tii« 
most pmrifiestisa aiad tks le&et lass of the desirtd tngyiat, 
Stt©h T&riatolti a« pi, tmpermtmret mt& ©f aigorptioa, cen-
eeiitmtioa ©f t&e adsoptoeitt, @©ne«nti»ati©a ©f s&lta in tli« 
s^latisn t# tot t:r«attd witii the adeefteant, m& ammntpa-tim 
of tlie sutostaoet I0 to# Mfioi'totd pl-^ aa 'impo'i't&at pa.pt ia 
til® efficleaej #f %h% adg&i»b@Rt toeing A t^orettgh 
im 
laftstlg&tioa of all tl»®« f&etoifi, hewtwi*! w&s not undsr-
takem la tMs w®j»k. 
ymgjfle&tlQn geheae aevg.l©i>ea anA SQme eyitei*i& ef 
pggity tor memTml af tM, T&piQiiii 
WTGm tti® ©tot&iatd from %hs vai-loug atteapts 
at pmrifl©&tl.©n, m imm sXm&A-y "btta aeicrlbed, & ptirlflea-
tl©n s©li®a« wa« dtT«l®p«d irM.©li aay tee oatllnei. at followi. 
i A )  Original »©ld fiitpate (2 liter#) 
Solid aeyewric &Med. to , 
aakt SQltttioa 3.?.5 x l<i*"3 molar*. 
Stippei with aeetiaaieal Btii*r®r 
f©:r 30 miante®* Allcjw®a t© gtama 
io til® i3©li ©veraigiit fey eowplet# 
pi*#aipitftti©o. S«Rti»ifag«d, 
Ffeeipit&t® 
(Biieardtt) 
CD i«p®3?pataiit 
Solid 4ipota®8itim Hy­
drogen ph©ipii&t© ftdd«t 
mi lug 5 gi*&»8 p«i» 100 
milliliters golttti©n.. 
Stirr«d sua all©w#a 
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t© preelpltftte fOF ^0 
eeBtFifwg®t» 
Bupemataiit 
Pi'tTlsttily tMllti 
Pr@0lpltate 
settoae att«d fwm a 
feafet wltJb Btirring 
a»lag e. »®eiiftiiieal 
stiff#? mtil 30 per 
etRt %-
volm«« CsntrifMffd* 
Sttperaatftiit 
letteae aMtd t© ffl&k# 
eolatioa to 55 
aeetQnt "by irolwi## 
( C I  P F t e l p l t a t #  
Uiitolvst In 250 to 350 
iilllllittp® e®M water. 
Sttperaataut 
i6Plt«Jk &Mtd .with. »tir-
flag ttjittg %.0' gmm» 
100 allllllt#i»« solutl®n» 
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in t&t ©©M 
«ilag fUtei* pais of 
tht D-§ Glai»ifl©w 
gSPSlt®. 
impernmtant 
iold aettoiJ# aAd«t %© 
»ak® «0latioa to 50 
p®r ©tut aeeteiit by 
Tolwt,. S@ati»lf«g@a» 
, I Oisefti*a»d| 
CB) f l l tr&tt 
1 
pi afiJusted to pi 6»0 
aat prevlotislj eoolsd 
ae®t©a© &adt4 a# 
HHtil 30 p«r 0«llt MB" 
t0B« by voltaa®# 
StntfifugtA. T 
Prteipitat® 
i t )  W T m i p l t B . % 0  
.lls®0lir«d In alaiauit 
mmnt of ml& water aa€ 
dtaljgti. AgftlMt 41»tilled 
water in %im e©li tor 
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hoWB, with, frequent 
eha.af#® ©f the water. 
MsafESt Malisat® 
i©li4 ammmninm itilfats CMa®»At€) 
e€4ed witli BtiTT'ing vrn^ 
til #0 p«r etnt gatu* 
Ot-Htrifuget. 
pr#elpltat« 
CDi«t&rt®S) S©11€ aaaoaiw ®ulfat« 
add®4 t® »ak« eolmtloa 
t0 ©0 p«r mnt ®atwrat«d, 
Allowti to •etand la tfe® 
eeld tvfralgiit f©r eom-
pltt® prtslpit&tloiit 
(F) Freelpitat# 
Sl®«©lv®a. in alniwM 
aatj-aat &t eold water# 
Ceid mmtme t© 
fflak® fi'Qlutloii 3§ p«r 
Smperfiat&at 
(Dieearned) 
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e«nt aetteae fey ml-
ma®,. 
?i»eeiplt&t« iwpem&tant 
CBieeapdeA) -C^M aoetome sdd#a. t© 
aak.® solmtloii to 5® 
e«»t mmt^m volwffl®. 
Otatplfttftd, 
(0) ftp.t©lpitst# Siip@rBat&a% 
I31««oiT®d In Blalaia CBltogfttt) 
BMQimt &f soli wat®? ts 
flv« th» parlfitd #»• 
zjrat solttti@n* 
ilept fpq® tto.® start t© that p©lat Istetltd (I) in tht 
fislieii® oatlla«a m'b@T# mm ©arriet ©at g«v®psl tlaei and 
th® pfottiets ©©abiaed to glvt quaiitltle® Imrg® enowgii to 
WQTk witii» ffat prodaeti ©'btalBed at «•©»« ©f tliofe pelnts 
Iftteeled witb. letters 3,» th# i©&#a® wtre aaalyztd for 
glweo8idfti« aetl^itj, mlpim.-m.ylm9 aetlTlti^, and prot®im 
nitfogtn eontent p@r iiillilltejP' ©f soltttloa toy tii® ffl©tli©cl» 
deBeplljei. im tM m M®tli©dg asA Mattrlali, fMt 
was don# to foil®* tb>« «:Ettiit ®f pmflfleatlea a®M®T«a, 
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and alio to dtt«»in© tim txttat of reeotery gt loss ©f tM# 
flttoosiiae® aetlTity after s©»« of tim purlfleatloa ®t#p«. 
ftee f»tsuits obtalntt &b glwn In f&tol© 12. 
Froa falsi® 12, It ©an b« n©t®A ttet th® gXtt©dsldas« 
astlfltj ©f th« mzjme liaS ^##a mlmA from 15*^8 
to l»33i»5 «nltg p«F »illlllt«r, as iiiertas# of l«fis tfean 
a littntPtd-fold. toalrtis of t&t nltreftm oonttnt ©f tis« 
Tarleu® fioltttioR® inalcRtti m im&rmme ©f, flueoeltft«« 
astiTlty ptr allUgr&ffi of aitPo§@B f^oa ll#©f to 362.i3 
ttnlt®, ©!» &ti l»©r#&it of febeat 3©-folS, M#re tl»E 50 per 
mnt 9f tfe@ actlTlti- In th# ©ylglnsl »©M fil­
trate wm Imt throagti tJi® mrlon® »tep« of tlit pmrlflcatlon. 
iohfiiit# It i« ©hri&m tMt tiitf© is »#©t fojp mere p«flne-
ffl«nt la tfe# variottfi ppQm&mtm adopttd. It mn he noted 
from f&hlB 12 tliat the gp«a,tti* Mas ©f th« glti©0®iAas@ 
aetlvitf ©©ettrrefl. afttr preelpit&tida wltfe «alf&te.. 
f,iili e&a pmhmhlj b« attriMtst t© ineeapltt# p«elpltatloii, 
02* logs ®f tlie eaxyia# into tM iiiaf»€rfiats.iit# fM' pr®clpltat« 
fomeA after aoaenitt® twlfat# pm&lpit&tlm ms rmvy fl©e-
eultnt wlileli ttaitd t© F«,ii«3.R la sa«peaflon »Ttn .after an 
liomr ia tli® etiiti»ifwg®» Amt^r pi»©t)al3l» eause ®ay 'b# tti® 
ttolmlttte of ijaatllng Mfger vdlttttei* A pmlimln&r-^ 
ptrtffifat wlt,te aiBttonltia lulfate pr@©ipttatl©tt hieing only 20 
ffilllllitei*s ®f til® paFti«ll|- ptirifiei emymB solution 
fable 12., Analytical Ftsulte 0totaiii«4 tor the p.i«otaste ft»©s s&me mf the steps in 
tii€ parlfleatlon ©f tii© flm-eeslAae® fi*©n .Agp#ggill<tfl ii£g#g IIHL 330 
Ffftetlea Salts #f flu©©-
eMme activity 
per milliliteF 
fiolutloa 
.F«r ©eat 
recovepj sf 
flticeeldag® 
aetlYity 
Unite @f 
glueoElHai# 
activity p©f 
ffillllgrm» 
nltmgen 
laits of &lpi»-
aayls«e activity 
p«.i* alllilitep 
g©llltl©R 
A, Original a®l€ 15.^8 
filtrate 
B. Sapernat&iit efter IS*^8 
trmtwttt with 
nerearie seetet® 
0, first aettoafi f8*8^ 
'D, i®rlt flltrat# 7J,73: 
1, Steonfi &©#t©ne 208»©5 
praeiplt&t# 
F, Preeipitst® fr®» 89^2,^2 
4-0 to §•& per e#at 
mm&alwm ©alfat# 
fractionation 
&• fMrt seetaae 1»332,5 
precipitate 
11*09 
lOQ 
8f.J 
i3-5 
67.3 
114. 26 
121. 0« 
243.6^ 
0*93 
0.37, 
0.§^ 
1.6 
362.S3 
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Iniie&tftd ti»B BQ |>er omt mmrery:. It was a gentpal 
otoseFvatloft that woyl with felggei? volaaes alw&ys has r@-
enltsd In poorer roeorery or gptater le-es &t the #as.j»t 
tTom ©ae -itep to t.tm next. At tii&t ®tep l&beltA (f) In the 
purifleatlon sebta®, lltliliia #nlf&t@ was ©oaparsd with aa-
Bonirn© 8ttlfat« as. a preelpitaiit tm the wold glucoeldase, 
afld it wae ©bieywA tJmt aaaoalMB tulf&te afforded Mglier 
i»e©ov@ry of th# ensyo®, 
fh« alpiia-aaylate of tb® soltttlon w&a de«jr«msea 
from 0,93 to O»0ii- unit aft#? the flrtt »,m%om preeipitatlejn. 
Movemr, m ©an be seen 1» falile II, them wa« a aottft In-
or«&«s ia th® eloha-aaylase aetiflty after the watenltna 
§wlf«t« fy«etl©fifttioii to 1*6 ttftiti ptf ailliliter of solu-
tisa# fJiit iii€r«a«e la ftlphs-amyla®® aetlvity, m 
hf it« ftcstlott om stfeFefa. toy the ndtfeeA d«gcpil«d ia th® std-
tioB 0« IfetlasAs ant lateriale, ii pi»otea.bl|' t© be @xp@etet 
fFoa a S0lwti©n with mm appr®eiabl® liiort&flf in glueoeidas* 
aotifity if tim glmeeiitajo is not speeifie for stltost m 
•iubstrat# Mt &1#© bai tfce &Mlity, to itareh* 
Prtliaio&i'y mpmrlmmtm msiiif tlie p«.per Qhrm&togt&ptoy teeli-
niqut, dts0yi%«d i» ttot ««ctioii ©a fethodi una laterislii, 
inaieatS't timt the «©«t pttpifl#d glueofiidag® so far o1>-
t&ined in tiiii werk feydt^olyaes betti tfa© stpaigM-clmin m 
well as tti-e fepan#ied trmtime @f it&F©h yielding aaly 
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gl«0©f«.» Whetiiii? tht alphft-ajiylasf aetlTltj d^ttettd "by 
tfee ffltttod 0f S&atstedt, Eaetn «n4 Mli&h il2B) was due to 
©i0nta»laati©tt If ®p Am t© tJa® glmeeslAas® 
Mrlng alpJia-asylase as w®ll as mmltmm aetiTitj was ia-
T«gtlfat®t. fills irme fioae fey & Gomprafls-oii of tli© Mit« 
valmt with ttee r#dtt#lag ^ala# ©f the Iiydrolytate at eertain 
tlffi@« aui*lng %he hytpolygle ©f ttapeh hj tii® §l«eo»ii.afle 
that fead ^etn ttiroygii tlfferent etaft« ©f ptirifiestlon. 
Fifty alllllit®i*t of a Q*1 per mn% i^oltttloa ©f potato 
a®ylo#« ©©RtalniBf 2,5 »H,lillt«i*B ot aeetftt© Unffer pi 
w«i*t fimfefitrate* Oa# aillillter portloHs #f eiizyae 
i#Xtitloa« ot ©f purity ®f tii® propti* tilti-
tlQtt mm b&A^A t® 50 alllliltefi of tht iiibgtpste aftsp 
feeth tftsya® and «ttbstr»t@ tt«pepatw#e l»d att&iii@d ©Qullife-
2»iWB la a wfttip l>ath aalataineA at 30®6» Separate aliqtiot 
poytitng #f tlie tiyip@ly.ist*! wert witMrawa at vaploue 
.laltaMt ti»« iattpv&ls and Malystd for lltie valm@i aeeoM-
iag to leSready ant (93), rai m&mlng T&luee seeort-' 
lag te i@»gyi iJAzU detailfi ©f wM©fe Jm-^e fce#n givea in 
til# ttetlen &n Ittbod® and iiatti»l&ls, fhe original aolfi 
filtrat®, th« Iwit flltr&t# ofetaiaed from tJa® purlfleatlon 
.«elit»@ a« tiserl'bwei. ©arlitr, & i®i»lt flltrst© tJ»t i»d Isetn 
te«at#d to i©®e»,-aaa an m%m« sQlatloa that Ma been pwrl-
fltt toy adf©rptl©B on 0«litt m Silica gtl in sMitloa 
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t© all tlie.fit©#® la the purifleatioii seM»s wtr# teetefi aad 
eoapar&d# fh,e rtswlts ar« glftii la fatoie 13 ttie eo«-
parltsiii #aa M ittii 1» Figur# 1, rtport@d by fang-
Iimg, &ttrml»il, ani Caltwtll ilS^) for slwllar seaiureaeiitfi 
@f tbs aetlen ©f r«©ry»t&lll2®a maltas®-fr@® laeterla ett¥* 
tilia &ri<i %&km alpto«.-»«®yl&»#t wfoa tM® liasar fraction fr©ii 
corn it&reb are iaeliiS®i in Figare 1 t® mmw&r@ witii tli® 
hydrolyti© ©.etiia ©f tim frea Aemergilltiis aiger 
at aifftreat itafes &f p*irlfleatl«i»ii. Fifur* 1 Indleate® 
tfa« r«latl©iisiiig bttwttn tbt €l«itppear«a©« ©f tfe® starefe 
•Stttoitrat# A« a®«iiir®d Ijy Mat "rslatt aM tlie in©rs&®« la 
tim rsiw©lnf iralmet ®f tim »»ittrti toy dtter-
»la«tl#» @f retmeliig «agar« foratt terlng tli© eoiirg® of tti« 
iiyfir©lys#i* fiag-Iiinf wii his eo~work«ri in tiitir strndi©® 
®a tb® ftitien ©f &lplia-m*ylast® tmm tiff treat sources Mfon 
a llBfftr fraeti©® froii mrm ttiireli femni tfemt th® abow 
relationiliip is tadeptattiit ©f %lm mmmtr&tlQU &f tbe 
»fflylw« fettt ig eJhar«©t«ri®tl© «if ttee aoylaftt it«elf dt-
peadlng ©a It# iemr®#, fro* flgmrt 1, It ©an Ij® iten tbat 
tli@ aaltasi-fr®# «tmcllt€ fey ftiag-lmag. aad 
C9»wrX.«r® «ii©i# aarlr^d fr©® the glttcosMase of 
Asia®.ygillae ^aiger ill tlitlr mtim t©*ardi tto lla#ar fra#-
tlen Qf «t&rcs}i« F«rtlierffior«,. tfae flgwre Indlemts® th® 
extent #f pttrifl#ati©s &t tlif a^ld •g.lii.eoel4«« from 
fabl# 13* HydrolyseB of the llaear fTmtl&a ©f p®tat# st«pch hj the flmeesldfts'® fr-©» 
Aspergillue nlger at different itagee of pwriftcation iaea.#tti*e€ toy the toliie 
values and reducing Tsl««fi ©f tim hydrolyfifttes, together with siatlsj* 
aeasurements by fung-Xiiiig and e#-workers ©a the hydroiyeis ©f tl« linear 
fraotion of mm Btm&h toy ««ltas«-fr®« ai^^-sayiase# 
Origlaal ®©lt ferit P^S.fl®« l©rtt flltrmt® Purified Pmrifiet 
filtrat# filtrat® glumBl^mm Iwated t« • Ba.eteri«, t&Jka 
,— —^—. — PiMlllft -
Blm Mlm ^ , llwe $ llae ^ anylae# Blum % 
v&ltt# -glumBM vmlm gl-asos# iralwe glaeose valtt# gliiee-se ila# ^ mlw glmeoce 
valtt® gl«e#e« 
95 ll.*I 59 32.S 138 10,,I 12§ IJ.t 90,8 1 87.* 1 
59 21.8 5 128 18.1 130 17. i 79.0 2 71.-^ 2 
10.2 26.S 5 8f.5 111 22.8 113 ti.7 65.® 3 5^.2 3 
8.i kl.5 # 9®.6 90 35.1 87 •« 28.5 50.6 4 3S.0 4 
0 si.i e 9«.3 46 36.7 50.® 3«'.9 ,36.2 5 26.2 5 
Q #3.4 0 f€.3 22 68 23.^ s 18.6 ® 
0 7i...S 0 96.3 8.0 79. a go. 3 15.0 7 12.6 7 
0 S2.® 0 96.3 3.5 m , 3  10.0 79.0 9.0 8 8.8 8 
9.0 90. 2 5.i 9 5.6 9 
1.0 96.3 3.6 10 3.0 la 
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flfar# I. Hydrolyeli of potmto anyltt# toy fltteesiAni® 
from slim dlfrtwnt .tsrij of 
puFlfl'eatiom «iia sITOas* m 
hydrolysis of corn aaylot# %y 
filphft-amylasee reportIf fiiag-Kuiif «»€ 
e©*imrk«f« 
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alplia-amylai# a®blew4 tlxrmgh tM® Taj»l©m« iteps ©f th® 
pnylfie&tlon seiii««, euFT® ^ wfelete i»®pi»ee@mt« tfe« taxyn# 
&©tl©a of tb« original »©ld. filt»tt stpppeaefais emrv®e 5 
aiid 6 ©f tMe »&lts»i-fi*#« whlsfe, •fclii.fNtfor®, 
it i»dl©&tlv« ©f tfa® «lpl«i-..sayl«.t® o®nttn,t ©f tfae ©riginal 
mQl& filtrate* ffa« alptes-siiylm®# aetion ©a etafaJa «««»» to 
fee eii&i'»etei'iE#t toy a i»mpid toi»#aM©wii ®f tilt tt&i»;©fe iuto-
stf&t® t@ «»&11 t«3etFiii» ia€i.eattd toy tfe# FSpia ditapptafane# 
®f tfa# tel«e e©l©r of tfe» stareb-iotiat aec©®p&ttl«fi 
"by a iligiit la#r«Ri« in retoeiiig v&lm» 011 tki other Imad, 
tiie glwotfilAswit tmm Asmrmillm nimr t© JhySroly^# 
tkm starcM gttto®tF«.t« in a aiffes*©iit faiMstt ©h«,i»Aet©ristie 
©f ttee #iiayi8t aai getting mre pronoaii#td a® it inoreaett 
in parity St mn 1»« iietti froii Onrttt % and 3., It ii ®vi-
dent that thf fl«#©«14ss# metien wp©ii tto.® limm fraetios 
of ®tai*0fe- 1# ©imraeterlgti. "by the iloir diiapptarsnet of 
Img eiimiii. fra^ents' intiestei fey tk# elow €i®appeara»o® 
of the tolw® stidr*©li-i©iia« ©©,apl@3c eol©r &eco«pa»i«a toy a 
@®i*i»egp©!itlagly Mf ia©p«a»# in i»@4meiiig valmt, 
Figttr® 1 iatiemti* timf li«&tia§ the «iisya« iQltitioia 
t© 60®e» dots ii©t i*«ffl©ve thp ftlpha-aaylai# in tJit eoliitien 
&« well ftf ftdtorptioa ©f th® m%jme idlittlea ©n aad 
©a silioa gel used ®« «.Ag©plJtats. fM® wm deat ms follswg: 
fli® opigiaml »©li filtr&t# was trtateft in & aanntr siniliip 
1^1 
t© ttoat In tib® ptiflfiestlon .iefctM® ©wtllaet 
ppeTloitelj mp t© »ttf la'feeltA CD). Ctlltt aiialytle&l 
«ii aaanfaetured tej Jofeae-lsaTlil# wm &Mm&. in 2Q grm 
f@r%l®as f®i» 1§0 ffilXlllltew ef tH® lisflt flltrnt® the 
aixtiipt wm« ftXlowtd to «feakt ia tfee ateiiaiaisal sJhaJter for 
15 alaat®8# fbe adporbent *ae etatrifngei ®ff ani th® 
i«pti»!iatii.at tpiated in ««etly tli® B&m ffl&aasp again as In 
tfet purifItatlon mntil tfeat «tep latetled (P). Til® 
pi*«elplt&tt after tlasolvlnf In a «liil»iia sadtint ©f water 
ifHi trtatfd wltli slllea gtl fgottpe® tti&JiQwii) wflag fO graras 
®f th® g«l ptp XOO of tnEya® golatlon, ant 
allewet t© .ijtelEt 1» ttei eb&kew foi* 1$ fiie adsorbent 
w&e esatplfttgea ©ff tb# #iipsFn«t.aot pre©ipitst@€ with 
aeettn® m a@s©Flfe«a In tit® fii« gXucsiiaas© »olw-
tioa, thii® ©Malatd, wat tM eolwtlew appeared te 
imm hem fi*«#d tMt mest frm mlpM^mylmeM m& all ot tfet 
aark e©l@i*«fi eeapeaM® 1r tii« opiflnml »:©l-4 flltrat®, Ths 
imllul&fi# pmsmt la tM# ©rlglaal laoia filtrate# wMeh gav® 
tr©«bl# t«ring dialyei# la the tarly mtttapti of purlfioa-
tloav t© h&v« %mn rtae-rtd, als®, "by tM afeoTt ettpi 
©f pttrlfle&tloa ilaee tke etllo|iliftiit e&sllj gto©a 
tlsXjilB wltfedttt a«e«ssitf df elmiiglag tfeea.. 
Sia©# the CeXlt# ana siliea gtl atiorptlen stteesectfullj 
rtoovtd. mmt ®f tli« alpfeft-aai-lat# la %im pfertlaXli- purified 
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fieiation, Qtimr adgorlaaiits were tried to rml&m 
tJae C«llt« and siliea g«l la tiie tope ot finding a more 
effleleat atiorbent for tii# alpiia-aajla®# and otlier la-
purities, ffat otter at»orbtate tried were &lw«l»s gel, 
eolufele stsr©.fe, aad 0®leiwa plioipliat® g®l. lone of tht 
Tarlotte e#*Mii6;ti0ii» ©f tii# sdfsrbeat® tried worked a# 
•fflcltntlsr as the Celitt md eillea g®l as esa be emn 
from fable 14 &n4 flgar® 2, ffe# tfflelenoy ©f the dif­
ferent a4e©rl>®ntfi eowld po«elblj be liiproTsd toy proper 
eoatrol #f tiie aifferent farialblti ttet aff«ct adsorption 
©f prot«ln» tent '-.this wait not untertakta la this work, 
1* Studlei ©a Som© ©f t&e Propertlti 
©f the G-ltt©ofili&«® 
1. Aetlfity of tM glmsQgia&ge on yario'us .Ettbstr&teg 
For ti» ft?iAltfi ©n «©ae of tb# proptrtlt® ©f th® glw-
©ofildaea, tJa» mzfme solution ©Ijtalned after pwlfleation 
hy tbe ®ofae»e ow.tlitted on paget 128 to 132 with addition 
of the adsorption toy 0«llt€ and -sllies gel a» d@Borlto©d on 
page Ikl wm a»@€» 
• Stu<il«» on tl» sate»trat« speelfielty of tim aold 
gluooslda#© were done toy papsr ehromatograptoy. Details 
fmUle 14, lydTQlfit® ef the llntmr tmctim of potato gt&i*eh 
fey tlie glme©«li,&ge tey tlae Tarlon® it®pe ©f 
til# pwFlflestloa «eli«a« aaS atfterptloii ©n diff«F@at 
fwiee sdi©Flj«t 
en ala*la& f«l 
Blue Per ©«nt 
f*liit gluteit 
fwlm aag©rl#d 
®n e&lelma 
ftl 
Blu« Ptp e@at 
mitt® gltte^se 
fwlet adBortMifi 
on soluble 
et&mh 
Blue PeF mmt 
wmlm gill#©if 
Ai.ser'tetd on 
eoltafele staroh 
md ©n aliwlaa 
gg3. 
Blu« Per eent 
fslu# flmeoi® 
101 25.9 118 3.72 
65.0 37.2 fS.O 7.9« 
21.© ^3.6 •8®.0 12.21 
7,0 71.9 §5,0 17 *0% 
7.0 77.1 §5.0 Zl.l 
2.0 77.S 5^.0 20.1 
0 7S.® 53.S 31.^^ 
32,5 3S.3 
18.0 ^3.« 
7.5 @5.0 
t..O 7i.i 
f7.0 21. S 9i.O 22.9 
fO.O 2#.0 81.0 24.0 
la 50.5 32.0 55.9 
8^0 63.^ 11,0 6®.0 
© 77.0 7.0 78.6 
0 77.0 0 78.@ 
§ 78.® 0 7f.8 
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t# mflme 1»y tJm 
p»ipifi«A fey mwimB 
3.^ 5 
#f this tteiiEltm® •¥«!*« gimm An tiit m ItthoiB ,aot 
Materials* flie iaweWgattd ln®ludtii a 
fractlan • »oa f&t&t© ,& tepmacbtd fT&ction froa mru. 
st®i«oli, .flye©ft«, A'feept&saeofeftrtte, %tta aud gtaaii 
Seli&rAlBftr fa.a®8«, aetlijl iO-pim* 
flM©o«lt©, «,ad ®f wliltli w«i»# pjpovlfiea toj . 
Pr, Sifxtej? fi»«a©fe.» .Flv« mlllilltsre .#f a 1,0 |j®i* eent 
i©lmtioR ©f mrlmB BUlsmtrmtm esntaliiinf' 
Ibmfftip 0f pH wtrt wstfi f©f tlie hydr©ly«i®» llat .sillli-
til# :ptii»lflt4 flueosiAatt ioliitlou ©f tlit pr©pei» 
ailwtiea was to «a®li 5 p©i»ti©a @f 1.0 pf.r 
etnt tul(f$r.at«# .Hytoelysl® was earrled owl at 30®S» ©f 
tk« itil»sti»&ttg t«gt«€, m^tbyl ana betii 
SelmrdififtF Amtrim failtd t@ 1s« .togri.«5lfjitfi W tJht gltteo*-
tMnst ®e iMie»t«a. hy %'M rm»ultlmg elaro«atogFaii 
dM not stow eay jhydFOlytl® pm&met ®mn aftei» an 
iiota» of resetloa. fke fetta aat faroaa 
Sei»f4iiig«i» 4#xtyla» &rt ejelie alpfcugt-S-glue^pymnesld#® 
lisirlaf ? mnt 8 glmooit ttultfi, rtfptetlwly, J©la«i, toy 1,4-
alplia«D-glae©ili.le. llak&g®® C3?)» Tiie gaa«& Seli»Mlr^»r 
4«^trla w®.# Ig^dFslfatd, by tim flttoosMftS® «•» ln€ioat#a "by 
tl» Apptaranes of gla©o«® ia tfce &hrom>%Qgmm mm within 
the first fife fflS.iiwtt§ of tjb» mmetlon, 
ffee tlffi^eaet la the «,etlTlty ©f the pwlfltd gliaeeiiAaae 
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"b#ta-l,6-fl«ic©»iai© llBkafe, ffet «.te©w inaieat# 
that tile fliteoiliftit It not gp«eifie for tiie alpba-I,^ 
flueesltle lialaft la saltote, but Is ©aijafele of hytpolysing 
ita ©«^'®B.@nt# *ad Its Jbytpslyils products. fb« 
ptirlflta glm0#«iaaii alto sJaewst itt -ailjlllty t® ^drelyie 
"both,  t i l® Alpto&» muA tb# Ij«t*-l ,6-f lme0si4i© l i»kaf«s In it® 
suteetrate®. ffat &h&r» rmsultsf k&WBvmr, ar® aet ®ntlr@ly 
eoneluiiv® «lRe« mtey fa.©t©rg, in aMition to the kiad of 
link&f#, Itttlmam th# «©tloii mat affl»ity of ma tamya#. 
it aiay "b® wry f®«eiblt thmt ©tiitr «iyiie« fw 
mme ®f tli® toydrolytle action® Jteire net hmn «a-
tlrtly i*«»®ired f r m  tto® s#M tiiiya® ssltttioa in ®pit« @f 
all th® vaFlQtt® sttpg 6f pmptfi©mti®m»- Atteiapte art ®till 
fe«iag e®»tli»i®a t® ©MftlR til® fltte#»ia&t# In eryitalllnt 
form, ©r at Itatt t© i#t«i?»iae the hmmgemltj of tij® mmt 
fwriflti »©lttti®n^«© tmr ©totalatd fey ®le©ti?ophoj*tti© 
ttehftl^we# 
Tli» ability ©f tiie glueeelia®® t© HyfiFolyt# itaf®!! aaA 
Iti e0ttp#n#iits, hommwt i» tvldsat# ituii«« m th® f-at#® 
of tiydrelytls @f inaltdg® aBd pstat® mmylme "by th® pai?« 
ttally ptipifltd aat the »©it puFlfltt flaeoeldftst mo f&f 
©.Istatnet ww9 aat#,. Tb.® fstults ©bt&ia©a Indiemtt tteat th® 
r*t«« of ftydfolyils ©f th® tm s«l>iti?&t«® paralltl tmoli 
©tb«r wbt» #ff«©t«€ "by •itfciei? tfea l«8g piya:'lfl«d or tli® mmt 
xm 
pwlfled glu6©«;lda8t far ©fetalned, m mm toe noted fro# 
til® ista 1» fabl« 15 figur# 3* Fifty aillllittri ©f 0,1 
per e«nt fiultttioae ©f the mlstrat#® coatainlng 2.5 »llli-
llt®rg.®f aeetAte 'fettffer, pi wtr® t,»ploj@d. On# allli-> 
liter 0f aO'mal pstaseiiiffl hydroxltt w&t astA t© dl#s©lir« 
fs,Me 15. I&tee of hydrolysis ©f aaltot# and: tHe linear 
fraction from potato gtfi.re& "by tii» gluoosiaai® 
tmm the Norit filtrate aafi t.b® moet pwiflet 
gl«cotl€sBt io far ofetalaefi 
fl«« in 100 minus per cent 100 »lniii p«r e@Et 
hydrolyele by the crude JhyirelyBle by th® 
gltieoeiaage of ptirifjet glwoogideae of 
Maltose Potato aaiylos® S®.lt®8® Potato amyleae 
5 4^>,1 81,f 59.5 93.61 
10 79.Q 45.. 8 91.5 
30 3-0»9 5^.3 ^3.1 S6.15 
2^,2 35a ^1.0 81.39 
60 19*1 28.1 37.8 ao.s 
90 2,1 35.1 72,i 
ite 0 #.,0 p , 0  68.6 
150 0 d 26»1 62.2 
18© 21»'^ ,50.5 
1^9 
V) 
CO 
> 
o  (T Q 
>-
X 
UJ 
o 
oc 
UJ 
a .  
(O 
3 
O 
o  
P O T A T O  A M Y L O S E  BY  
P U R I F I E D  G L U C O S I D A S E  
M A L T O S E  B Y  P U R I F I E D  
G L U C O S  I D A S E  
P O T A T O  A M Y L O S E  B Y  C R U D E  
G L U C O S I D A S E  
O  M A L T O S E  B Y  C R U D E  G L U C O S I D A S E  
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T I M E  I N  M I N U T E S  
Ftpiy® 3, lat«g of iiftreijsl,# ®f p©t«t© ii«|rl.©t« 
timAe ABt pwiff latoi i i i i t i  
150 
50 tii« p©-|at@ «yl©g®.' On« po3>-
tioas ©f taayas eolmtieii# @f appFoprlAft dlliition mre 
f@r tilt ifirelftie, aatft out porHew-of 
tilt liydreiyftatis wept wltMrawa at time laterTale, 
fli© y«4u«laf faltiti ®f ttee were ftttsralBed by 
tto® aetfeod ®f Setogyl. mud ei:pr®g«ed &b 
p«r mnt bydr^lysli* flit ©apTts ©fetaiaet, stown in Plguy# 
3, «t®» %6 Iftiis&ts tliat the tuyfirelyti© a-etlflty ©f th# 
fluaesldai® ©a st&rtfe S.6 m ©f tli« glaeosltaf# 
itfielf and mt to® t© tim pi»t»®nte ©f anotlitr emym^ in 
th# iBsy*« sioltttisns 
2. fkgi*a&l atatellity ef the .giaeoaiflaee 
A pmllmimmry experimmt on tl» tiiem&l stateillty of 
tfe« fltteoiidagt ia tfa« original aold filtpat# wa# detcriteed 
©» pms% 13 m &a towmrM %M purlfioatieii ©f the 
©ajsyiit. flit gliie©si4&st w&i fomad to be eoapletely In&csti-
fattd »ft#r Jhtatiag emt# «iiiy«© stlutioa at mad 
80®e,, aat partially luaetimted aftfta? toiatiiig at 7©®C, 
flueosldase appeared staW® a.ft«r tosatlag at 50® t® 
60®e, f©i» 15 fdllowtd by .laia«€iiit« eeoUng in aa 
ie@ Mtto, &® iatl#at«a by It® glTO©slt6i« eetlTity aeasia'tA 
m ffiftltmse. A mlwll&r M&t tm&tmmt mm mm on -fcibt 
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p&i?t.is.ll|- parlfltS eazyoe eelutiott and tim rates of ii|'-
trolfili of the different tutsttrate® 'by tlie h#ated enaym® 
eelttttoft® were studittf toy %'hs paper eihromtogi'aplif teeb-
alQue* fh.® emymB ©©liitiQa tiaat .bad feeea to 70®6, 
ebowefi bo .bydrolfsis of all the tafegtpstei teet@a &vm 
ft.ftei' an feear of ensyae-emtostF&t# i:*@aotloii, Th® euEyaie 
solution timt had ^©-n faemted to 60® stoowet itepeasta rates 
of bydrolyiis of aaltoc® «s well &« ©f all th% ©tiier gtife-
8trat®i ttefed* fM® was indiefetgi, ^  tii® slew dl®«pptai»&fte« 
of the maliyd?©lyi©d swfettrat#® wlileii Mfe rtdueinf p*OMps. 
aseo«panl®ci by t,t» faint appssrane# of glmeofs darlnf tlii 
©arlf ctag«e of tm iiydrslysit* A mmpB-rlmn of tim r&tes 
Qt hydrolysis of italto»« mxm o-f tte littear fraetlen of 
potat© gt«r©li toy th© mutoeated aad fet«,t®4 ©niyae galtitloa 
ie flvtn on fabl® 16 &M Figiix»e ii-, I» figur# tM 
rtlstienghliJ 'betw««n tbe time of .'nydrolyelfi ia ainwttc to 
the per eftut @f Isydrolyeig ©f the sttbetrate le shewn. It 
can fet notsfi tibmt tli« hyirelysle owrfee for sftltose Bmm 
to parallel «aela ©thtr as 4© al«d the ctarrts for the ll»©ar 
fraotlsn &f potato etareti when tff«©ted ley either th® 
heated or «tthe«.te(i ©ngyiBe, tMs nay toe tak@a ae a fiirtfe.ti* 
indloatloa ®f tht feblllty of the glacoeid&e® fmm Memr-
hyarolyst starehet in aMltioa t© tii@ 
elmple iieseeiiaride m&ltoe®# 
1S2 
100 
— 
U) 
> 
_j 
o  (T 
0 
>-
1 
LU O 
(T 
UJ 
Q. 
<0 3 
O 
o  
S E  B Y  6 0  " C  
S I  D A S E  
P O T A T O  A M Y  
H E A T E D  G L U  
M A L T O S E  B Y  
G L U C O S I D A S E  
H E A T E D  
P O T A T O  A M Y L  
G L U C O S I D A S E  
M A L T O S E  B Y  U  
G L U C O S I D A S E  
S E  B Y  U N H E A T E D  
H E A T E D  
T l  M E  
60 80 
I N  M I N U T E S  
Mrntm »&!%©»# nai @f 
in tb« 
153 
f f t l j l e  1 @ »  E a t t s  © f  % a p 0 j . y « e e  & f  m & l t o B e  m d  t h 9  l i m & r  frmm potato »t«reJa by tii® li«a%ed aad 
ttah.tm.ted a©l-d gluooeld&se fro® tJht M&rlt flltr&t® 
flat la 1®0 Biiaias p«f @#at 
aiiitittfi .hytrolyeee by the 
aiiti®mtet elucosld.a®# of 
100 roinm® ptr mnt fey-
irolyg«g by tM# glmmBi-
4a«-e l»&tet t® 6©®e» of 
Potato anylote M&lte®® Potato smylose 
10 23,9 61,f 34,5 81.39 
30 S . B  3'i.3 33.5 81,39 
45 3.6 2?ri 21,f .57,0 
60 0 20»2 35.1 
90 0 8. J 15.5 
M§ 0 12.0 
3. .Eff«0t ef hr&mma ion ooncenti'a.tleB on the glitoosidaat 
fht @pti»tta pi for th« setion of th® pwlfi®d glucoai-
taee M aaltoge and ©E tilt linear ff^actioa of potato starch 
was A®t«raia®<l» 
Buff@a? soltAtlons of pH IsTele^ froia pH 3»0 to 
fl 6«5* vith iottie etreHft^ii ef Q*!, w§m pf&pmreA fr&m 
aettie acid ant eotltiii aoet&tt, eolmtlons# ilne ^ aillillttF 
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of -fell® "brnffers ©f kmw pi ir«r« t© 10 mlill~ 
lit«:p p«ipt4:0B« of ptr ©tat soltttleas of maltose and of 
f>otat© a®|*l©it aat tke tenftrstujpe s,lldw#i t® p®a#ii ©^uilito--
riw la a wmtef ¥ath &% 30®i. Om allllllter portion® of 
the purified tiigj-mt solatlon of tM& pmp0r dllmtloii, at» 
ttiapersS at tlie saat tsupsrat'ttr®were add#d to the suto-
gti»«.t@s and oBt mlllHlt@r Rllquet® wsre wltMmwia After 
tli« appraprl&tt the hydrolysAtes were aiialyz@4 for 
r®dtt«sliii SMfar ant tlie r®»Mlt» ©btalatd,. tEpr««ifd as 
allligr&mi ©f glmooeej er® glT©» on faMt 17• It can M 
B0&n tliat th® pi Oftiam for tim sold glwooeiiAa® setlom on 
hoth aaltose and p©t®t© am|-l®fie l8 io»#wfatr@ tottween pi 4,0 
ani 1® 4.4« 
4, Mle.lm»lig ^Q.net.&nti 
the MieMtlle or affinlt|- eoai-taats (98), wtre d«ttr-
»lii«d- for th.® aetlon of tli« pmrlfled glweoeldM® ttpon th® 
llntar and fmrntims of eorn fit&roii and upon 
naltoi# at Qm milliliter of a pr©p«rlj diluted ea~ 
goltttlon wai Introduced into sao^b of stTeral t®st 
tub®# ooatalmlag ttee »ate«tratsg at mrfln^ coaetntrstloa®# 
fwo fflllllllters of m ao«tat® femfftr of pi 4*2 were ii®®t 
for eaeto 10 allllllttrs of the #ns|'ae-gQfestrst@ ffilxtia*es 
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1 f t  f k e  optlffiMB pi t&x* the aold glweosldai# .action oa 
ii&lt©s@ mnA th« limmi' ipmetim of .potatt) etapeJa 
%APolyl0 of maltose Hydrolygie ef p&t&t© aayleae 
pi Milligp&n# gltteo«« ia pi liillgriiai- glae©®# In 
the hydrolys&tt mft«,r tte© toyAp®ly#&t® after 
30 minutes l3ydi*Qil.yil® ©nt iiour fayArolysls 
3.3 4,12 3. i  14,35 
3#® 4,®5 4,0 14.50 
3. i  #•96 4,4 14,50 
^•0 5.07 4,8 14,15 
• 5.1? 5t0 14*15 
5*07 5.5 13.61 
4.55 S*0 11*88 
4*44 6 # 5  ,10.89 
5*0 4»22 
la tfc© tmlse®. 0ii@ ailllllt®F perti^RS w«i»© witMrawi at 
M®m aai ©thtf tiffi® iat®pT&l« after tli® mat!t ion ®f tii@ 
«My»®; %© tim stt"fe»ti»&t#, ani. tJh.« glmeeee protoett iet@F«in#t. 
tltt0o»e p.pQawe«a. fp®® tha ijyij»©lyiifi &f the &©m starcii 
tPmtiQm§ wm ataeiil?®#. toy tJh® method &t S©»ofyi (142), una 
tMt fpQ® mmltme wma m»&mrwA iby tfee a®tl»A ®f fattber aad 
Ilsla«p {150K 
15i 
©f glae.oi« proimetA "bf the aotloa of t,be 
glmeo«iftast «p0n «a©Ii ©f (^.enetntratioa® of the 
flirts smfestFatfg after Tayietii 4ig«S'ti©E tlaes &i*@ shown in 
fabl® 18. fym ths pl©t« #f tfe@ mlm» gifm In fatole 18, 
tli« iR-ltlaJ. -r®!®®!-!!#® wtf® oaleialat«4 f©i» eAeh, of 
ittbgtf&tt e©me«iitr»tlo«s. falms f&r the lleiiaelte mn-
ftant# werw 1^ tht grsfM«ai nttliod of l>imv@&mr 
mA Surk CSS)* tfe® eurrm fm whiQh &m tfaowa la Flgmr# S* 
tl» ©®.n@«atFatl®ii0 f®i? tiii atmrefe «abs wmve 
esl©«lftted the *©l#e«lsi* «r«|.giitg mitA toy PMlllp® ant 
C11S|» flit iiQleealw weight f®r thm linear fp&e-
tioa 0f mm stareii mi tsilceii a# 150»000-# &ad f@r the 
feraB-eiitA me. i,5OO»0O0, fto« Mletoell* mmtmte. 
f Q v  the »al>8tF&t«8 w®i»« 0.455 ptr mnt or 
1 » 3 3  X  10""  ^ M f o r  ami toe#., 0,0216 per emt ©r 1,^% x 10"*® U 
for th© llaea? fyaotlon ®f ©«ra •tayel, mA ®#il91 ptr e®nt 
0i» 1,27 10"^ K f©i» tim lr«a©fe«d fraetioa, 
ffet lleMatlii etwtants f©i» %fet attlea at %©®0. ef 
pwlflftft glae amylase from. iia«,til. .Miiili; i»«p©a?tta. fey 
FMlllps &ad £#ait ift l l  1118) 'wtr# 0,23 p®y mut or 6,6 
X 10-3 M toT maltose, 0.575 etnt es* x 1©"^ M f©i* 
tilt liw®sr tTmtlm ©f eom ft&peii, aad 0*i@2 p®r e«n.t ©p 
X 10'"^ 1 for ths tea-nehtd fi*aetion. 
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fatol® 18. Sluooee produced, hy tii@ metion ©f tMt ptirifltd 
gluoosidaee upoa tlfftraii'l e#»e€iitreti©B® of 
three different ®ttfe«trat«« at 'Tfirioui. tl«#f 
turing the hi'drslysli 
MilllgriyM 
eubetrate p#r 
iBilliliter 
Milligraa pr©ttt©®4 per 
millliIter &fttr h^arelyeie In 
3 iBlixutee 6 10 ffilnates 
e©rii nai-ldptetia 
. O.S 
1..0 
.2,0 
@.0 
?.G 
Gorn Mi.fl0.«« 
^ ©..J 
1..© 
2..# 
• §3 
7*® 
0.160 
0.1^^.2 
O.l^S 
0..151 
o.lio 
0.278 
0.323 
0.3^5 
0.302 
0.331 
0.300 
O.lfS 
0.240 
0.260 
0.2i9 
0.354 
0.5^3 
0.541 
0.565 
0.547 
0.491 
0.35s 
o.m 
0.453 
o.3.i4 
0,400 
0.41 
lalto«®' 
0.5 
1.0 
.2.0 
4,0 
#,0  
7.0 
5 ttiamt## 
0.024 
0.056 
o.oii 
0.13 
0,091 
10 ffllawtes 
0,032 
0.089 
0.09 
0.096 
itm '11 —» 
0.144 
Ill 
200 
100 
0 
o 
o 
UJ 
> 
4 0  
0 
a  M A L T O S E  
O  L I N E A R  F R A C T I O N  
•  B R A N C H E D  F R A C T I O N  
A 
A 
0 0.5 1.0 1.5 
1 /  S U B S T R A T E  C O N C E N T R A T I O N  
2.0 
ftgttf# $*• foi» tfei @f 
aetion up^ii «•!.%#•• mat ths timm mA 
fraetlone @r mrm 
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T , .  D i s e o s s i o i  
fte«® we3?® f©r growth ef Aspepgllliis 
nlmmn* SMI» 330 in eiilturt, fh@ Mgto«sf yleia ®f 
glTOOsltfe®# w&i ©btmtott tmm m fflttima atseflteaa fsueiiiya, 
6or®&ii sad I©®pi#ll ClSt)* S«b®«fg©d in tM« 
Btdima ir@r@ tfeeref©!*# «i«d ai the iottpc® ©f the enzyme, tiae 
pwlfieatlon and elar«.®t®fit»ti©ii ©f which, ware atteapted 
in tfei« work. 
:S«T©ria, •att@®]pt# to ©tetaia th,® aolA glttoosidas® in & 
Mgbly p«irlfitd f©r» frt® twm deteetabl® tracei of ©ttiir 
©arb0%dra0«fi * «sp«©i411y ®f al.pba-Miyl&ie» w»v® ©srritd 
©ut« Boy Md Uadtrkofler Clti) re|s©rt«d a pwlfieatlon of 
fmi^al ffi&lfa®# by iriiteb a dry »alt&s« o©.ne«atrat® was ob- , 
tala«d from & tubaerged ©iiltmre filtrate ©f Aspergillme 
nimr illli 330, Piillllpi and OaMwell Cll7), reported ttie 
purlflsmtlon of a gltto©i«-for»lttg aayl&it froa^'HEotlatr 
RMaoBiig a«l.e«»r. wMeb %mfm® itooiwd both m&ltme 
and aaylas® aeflTltits,. ffae pttrifie&tioa dtwloptd 
by til© abew-atntioaei. workers were tried separately on th® 
erade @a»y»# preparation* i»««d ii» tfei® irork but did not 
mmt witte iu©o@.fl»# lomrd la M» rtview ©f the fmagal 
0lt«d * nuiib®!* ©f ittfe-stlgaterfi wtao Jm'r# pointed 
out %toM Tftit differenetfi wbl^h omur iii tfc» »bility of 
ISO 
rmrlQm and iiibati'miBs ©f »leTOOpg&al#aMi t© slab©-
rate tfctt aajl&s«®» It I® qslte prote&fel® that thme mtjmmB 
predaeefi In T&rylag ameantB mm liifiteA different In theip 
pl^Ele&l and e-teaiie&l ®Attip ftfp«ating ©n a wi<lt mi-letj 
of faetops, iiadi tlieptfop#, would rtfrnirt dlff®p@iit pmrlfi-
©«tl©ii m®tJte©4®, ilEOt It is a *©ll-aee«pttt faet tfa&t 
•nzyat® ay® l&rgtly »ad® up of ppottiaaetoui as.t«pial«, it 
&ppmr§ ppoljafele tJaat dlff«p®nt ppottla ©oleeiile® asy pos­
its# iiailar eenter# rsfipoailtolt f&r si»ilap tiiEyii# 
aotlvlty, wMl« tht p#«t of tb.6 i!ol®eiil.ts way mry, o&wsing 
aiff®reno«« la laebaTior towmfds m parlfimtl&n ®efa«,iat. 
A®«o«ilMa sttlf&tt i« tht 0fi.lt tfeat'Imi lje«E most •me-
oesefally lased for tlit pwplfleatloii of tiizyaei. Howtver, 
only ^,1 ptp cent of the total iwalt&s® aetiTlty in th® 
©piginiil enzyme solwtloa was ppeeipit&ttd "by thig e&lt fpoa 
0 to 90 pep #®at •atmpatioii. fhe glii©©»ii«s« ©ay imm Tmm. 
tenatupta fey tfe® lalt, op otlser foptifii ppotsiiii eottld hav# 
toeeii pptoipitattd 'by tlie aB.a@»iaa, sttlfmts la ppefepsnoe to 
tJae »©ia. glueotliate muter tiie ©oiiaitions fop tli« ppeelpi-
t&tioE ©uployed, 
file BolMbility of tiie pret«iB fpaetita possessing the 
glu©o®lia.e® activity was a®ttpain©a &t -raplous pH l#T«l8 
and eone@EtPati©ns of wnonlaa UMlfatt. ffe® ptiults. ob--
tainefi indicated an inteptiting ppopepty of tto® mold 
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flu©osia«»®i tw© protela fpaetleiie p©ss®e0#€ tli® gltaeotiaas® 
&eti?lty. One fraetloE to^ to# prtelpltstti tsett at 
pH ^,5# motkev trmtlm atar pM i»0» Slallar F#®ult® 
hafe Iseen rtportea l^j Stimea Cl^6), la fels werk ©n th# 
pwlfleatlen of aAlt^t fi*#a i>eg#a*gilltii .nlgey lait 330 
fyowB In & syathtUle fli® tw© pi ©ptlaa tor th# 
affiffioalMH sulfatt pi*#eiplta.tioja ©f the glmeoiiasf®, iiewevtr, 
netd not mmBmrllj l)« Awe to tw© prottiE fraetteas p®«-
•esilag tl» gltjeoeldefie adtivlty. It It poaiible that at 
on® pH lev®l one of thf im©tiv« protein ed-sponeiits ©f the 
»®l«l filtrate wm prtelpltattt hf th« &«a©iil«a atd.fat® »nd 
aeted ai' m ad»orb®Et f©r th« glttTOsltsfl'®, It wa# ocjnolwded 
that prtolpltAtieii #f th© flweesitase with mmmlm twlfatt 
a® a flrtt st@p in the pi»»ifieati©a ©f th@ mtym% wm mt 
r@rj mtTant^eotifi, 
A first »t@p eo»a©ii to nanf mMfm& parlfleatioa® i« a 
seltetlT# A«a&tMr&tloa 6f la«rt pr©t®iii» By e&i»ef«l htstlnf 
©f extr&ets, ameh &t th« iatrt pr©t®ia oaterials aay b« 
d«natttr«i, pip#©i,pitat«a aad mmomA wlthoat Ae-itruetion of 
the i«©irtA «iisyae fl3^)# fh© flao©si4®.«e apptarta t© b® 
eofflpletely inftetlmted after heating at 70®lo%w«r, th« 
heat treatment f©r 15 alnrntte at 3§^Q* prior t© the ai*©aiwa 
sulfat© pre©lfitati©a latleated m slight iatr#*®® in th® 
tet&l gluoesidase aetiTlty reeo-rered fr©n tht original 
Mt 
«atyae selmtloii hy pyeeltltatiou vltli tla® salt, the 
total glttcoBiClaee aetiTity i)p®@ipitat«t with aaaeniua amifat® 
fjpoffi 0 t© iO per mnt ©f tlit m%ym& sointlon wMo^h 
had fe#®® lieateA at JO^S, wai per ©©at, This 
figttf® atill peiattA omt tjfeat pre®lpltatl®ii ©f the glttcosl-
€ai® witM anaoaian Sttlfat® te©lii littlt preait# as a first 
«t«p in tJie pttrifieatioa of tfe© tmyae. It ie ob-rieus that 
if til® lcn8# ©f til# m%fm% ftt ««eii «ttp of tlie purifieation 
1® frt&t, v«ry littlt ef tke arterial will tee present 'toy 
tfaf tin# high purity it aeM®irt€,. 
An &tt®»pt t© prteipit&te tfa® prottia fraction poi-
aeseiiif tfee gltiedtid&s# a©tiflty iby «®di«ffl eliloride, aag-
aesitt® »ttlf«,te, ant ^©tateiuii difcyirof®a pjtospimte indicated 
tbat ii®n© &t tbt &to0ir#-a®Bti®a®d salts i® smitaKL# for prt-
eipit&tiiif tlie eaiyii#, 
S©ffl# 0f thi ii«airy »et&l talte tosir# totta ittcsessftilly 
employti by ©tJfeitr worker® to prteipitat® protsia® ©r in­
activate sa a.i»ra,at@d easyiat fmm mmfm m& other protein 
h pixtttrt# C13^)» A nmaber &t h«&"fy metal i&ltg wre'in- • 
vestigattA. tM« pr«eipitat«i tli&t *®re ©tot&in®d wtr® Sark 
%r0wn, gM.»tty and acitly ingolMbl® 1» irsiter# L«aA aeetat®, 
lead ekleride, mn& atrewrie a©®tat« f®M€fi tte nest prteipi-
tttt® fro® til® crude aola «niy»e fi®l«tloa, Copptr ae«t&t® 
and aanganss® iulfat# did not yield.any pr«Qipit»t@, Of tht 
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different he&vj «etal esltg teetfd, mermrie aettste 
appeared to^ lav® pre#lplt&t®t a^ela tli© Mawsnt#d matert&lf 
in the orttdt laolt filtrate Ifm^lag »®Bt of the glueosiaase 
activity lE tl» 8«ptriiat&»t. 
It appears timt tfee flweofiliate ©f Mmraillm' Riger 
iRBL 330 ie not inaetlVftttd mr iaiilfeited toy heavy a«tal 
salts wnSer the eondltieae la wM^k p'reeipitation was aoa« 
in tM» work. It was h©ped tb&t prellBiaary precipitation 
wltM Mreurle ae#t«t@ would Itad t© •& warktd purlficatloa 
of til® mold gl«e@iidaee wltii destrtiotloa ©r laaetivation of 
the other oarls^hyaraieg. fhie litv©«.tif&tea and It was 
obstrved that tht alphii--®.myls«® eonttat of the ©asyaa# soln-
tioa was de©r«aetd "by §© psr ©eat sfttr the rotreurl© ac.«tatt 
trtatffleat. The "btit r#sult was ©Maiaed when eolld aercurlc 
ao®ts.te wae added to the m%ym% solution ant 11 it  w»a 3*73 
X IG'^ molar. 
Further work oa th# fwrlfieatioa of th# glttootidai# 
revealed tha^t prtoipitatlon of tht glueeaida#® hy organic-
solvents sttae to rtqtilrt the pr«s®n©e ©f som® Inorgtele 
ioEs, When a partially pwrifiet solution ot th« aold flu-
coBld&«©, whioh previous to di&lyti® eould h® pre©ipltat«d 
fey soeton®, was dialysid, no pr#eipitstloa oould h« aehitved 
toy the addition of mnj a»o«nt of aoftone, fhat the flwoosl-
dase was not lo«t or denstwred hy dialyisle was lRdie&t«d by 
lim­
its ttlillity to prtelplt&te with &e#t©ii« aft©i» aMitlon of 
anaoaitta galfat® to tfe® dlalyget seliitisa, 
flit werS: ©f B@Tai*4 (12) np&m tiie ppeclpltatlon. of alpla-
amylaat wltk mmtem 'iiyggsittd tliat ftiagal alpJia^&fflylas® wa® 
mait&fele la itastQa® eelatlQiai Rt ©©seeatyatieas ateev# ^0 per 
mnt-t, Amtom p!p®elpit»ti@a, ftppfar«d t© offer 
A good @ttp t©wajp€« tia« pwlfleatlen ©f t-ht glwesldase to 
fpte It, paifti&lly if met tntiptly, tvm alpfea-aayiaee. 
Pr«@lpltatlofi with *©«!#»« of tfae fl«coiia,«s@ In tl» 
ffidia ielntlen tl»t jted pi?eTt©tt®ly te«eii pi*#©lplt®.t®t 
wltli mmrmri^ a©®t&te g&v« almett <|ii»otlt&tlv« pteoTery of 
til® tasya#. ffe® grtat fetill; ©f tbe was preeipi-
t&tefi la tli® 3§ t© 55 P®!"' metme fraction.. 
Ss5)ei»lBiati ©a tlit efftot of pi oa the pF« dpi tat ion 
©f ti» flue©gli.a»e fey metme IMlemtea timt'tla# enzyae'wai 
Itast pwelpltatet at fl 5*0 and 5»5 &t pi itvela below 
4 and «,l>®Te f, l«®mlt« oeiipepii'bie wltfe tii@®@ fi*®« th# 
pr«elplt«tloa @f th§ gltteefldae# wltii awionlm® swlfat® W0i»# 
©Mmitttd, At lJ@tli pi Itfsls &M 6.-0, the aoia glacosl-
ta®® epp«ap©d t© fF«ei|ilta,t« tetst wltb eitfefi* acistone qt 
rnmmmium gwlfat«» fm pmteln fractl©a« toi§«sBli»g the 
glmeoelAaa# aotlvlty amy be |>r©MM#, altliotigh It mm 
equally "b# pr©"l»'blt tbat t^e pj*®telR frmtlm imvlng tli« 
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flmcoslda®'® a^ti-rlty ppeeipltstte ©qaally w«ll at tJfe© two 
pH ISTtl.fi. 
S«TtFal at«©i«te#iitg mimmlj toplei-et in pwlfios--
tioE of mzjmB^ wre trl@d bttt difi not a#et with ffiuch «we-
St«F§fi®i frm B^mmm Mm Mm reported 
as g©oa adioi»ls«nts f&r alpha-aaflaeeg.. lltiiougli a thorough, 
inwstigatloa ©# tlie p#esiMt ©©nAitione faverafele for tti« 
us« of ae »€soFfe@iits foi* tti© nawaatti Baterlale in 
tise aelt tnsyat- t@lati©ii was aet it &pp9me& that mrj 
littl® fmrifi0&ti©» of til® glttooiiiaie fmm &lp3aa-»ija|-laee 
eottld fet atMtTtd with tt^psh Mterptidn. 
Aetivatta ##rfeoii was iavtstigattd as an adfl©i*b#iit tor 
©ithtr tti# glmeo.sida## or ©ther impiiritiei la the ©nzymt 
S0luti©ii# Freliffliu&ry exptriatEtt indieattS that treataeat 
©f the partially pw>itl%& mzf&* tolutioh with fi^©» ^ to 6 
per etnt Merit r«iioir«,i aweti of th® eolerefi »«,ttrials frm 
the eaijffl# «0ltiti©ii fewt aid B©t aaserfe the glweotii®®©* 
Alidrptioa fey the 0®ntia«oa® flow t#ehniq«tt ii«lng a coluan 
yielded m ala®st eoapletsXy a®eol@ris«4 solttti©E whioh, 
howeirtr, vm eoiaplet#ly mmM ef flii^e©sldM« aetlvity* 
lliati®« of' the #aiy®« % a s@ri«« ©f hafftr solmtion® ®f 
diffirest fl was not RehltT®t# It apptared that the glwe©-
®ldm«# had fetea ndisorhed hj th© earhoa ant-wa# not eapabl® 
of b®img @l«ted toy haffered i'©luti©hfl» It may toe 
protoatol# that the «ajEy» had toten deaatu-rtd, and .r#sult©d 
166 
la the loss of tl» gltteosiaas© I© further 
w«r# a©iit aluag ttiie 11a#. Eittl® {175)» 'in 
ill.® rtfiew sn atierptlen ftudlee of and other pro-
ttlns, 'tftatei tl»t ehsreeal mn fe« .us'st to^rsa^v® ©oatami-
natiag prettlns, bit !§ ii©t rt^osnmiitsi for the Iselatlon 
of protein ©.lae# thert i# mo satl«fA©t©rj «l«aat j-et known. 
Xt i« a wtll laowii faet that th® m.#® of adsorption 
t##feiai«|u@» fer tti® p'iariflo«.tl0a ©f #o.ij«es iiiT©lT@@ & 
nmb®r ©f faster® vfeieh mm% fee ©.artfmlljr eontldered t© 
ototaln th® pmrifiofttlo® &.ttd th# lesst loas .©f the 
d®«lrecl mtfm*. Bmh mrinbltt a# pi., rate of ad«orptloii, 
te^eratur©., «,iid e0ii©«ntrstl©ii ®f salts In th© «©lutloa to 
"tot •tr«»%«fl with th« ats©r^at pl®.f iaportaat piirt.g in th® 
©ffielemey &f tim adgorfeeat fealEf 1 thorough liiTesti-
gatlOE at all ffeetors,. howe^^fer, wa® mot uMertaktii 
in thii w©rk, 
A pr©e®attr« f©r th« purifiestiaii &f tht sola glmeosi-
daet hag fe««ia a«v«lep®d, th® aabta# of whleh h«i 
oatllHtt ®a pagts 128 to. 132# liialytl©.al i.at& of tim en-
zi'M solatloat ®^t&ia®d after 80»« ©f the «ttpg of the 
proeedwr© .are given in fable 12, page 13%, fh@ glweosi-
dast aotiTity ©f tim mzyme lolmtloa had hten raised fro® 
15.^8 to 1,332».5 tinlte p«r aillilittr, an lnor®a®e of less 
than & h«adrtd-fold., Analjmi® of th@ nitr©.g©ii eontent of 
16? 
t,h« iatlestet m imm-pmm gltteoeldaee metiflty 
per allllg^&a #f frsa 11.09 t® 3€2.63 waits or an 
la^reat® 0f m'b©wt 30-f©ldt Wqtb timn |0 per mnt. ®f the 
flmeoiMa®# mtirltf im th# ©riflusl a©li, filtfftle wm lofit 
tteraiafli tilt v&pi®ms sttp# ©f tbe proe-ttur#.# It Is obvious 
that la the TajpiQM et&pe of ttoe pttFlfle&tlon 1» 
•want lug. 
In i'plt® of the lew r^mmry &t th@ fXueo«lda»« obtained, 
it w&M felt ttet til® BMiym l»d totem itifflei®ntly ptirlfitd 
from, ©tlatr eiptelnlly from itlplia*«Hiylaa®» 
fM@ ©tetttt BfiAent after « Btu&y &t tii© ft.etloii of th© pm*i-
fl«d. fliic@®ld»s® atareh^ A e@»i*ai*lsoii ®f the blue valiies 
witli, tli® rstmelag rnlti®® of tb.® lsydr©lysa.t©at eertaln tlse 
liittrralfi Aurlng the hydf-olytlg of st&i»©ii hy th® glucosldaee 
tMat iMii b««ii ttoottgh the dlff®F#nt ©f the' ptirlfica-
tloa, are prmmt^A In fable 13 &n& Figyirs 1, pag«s 138 ant 
139. Figure 1 iaileat#® the r«latloaeMp bttwttii tte dl®-
apptaraa©# of th® starefe tubstrat# «§ ii^mstired bj blut toIu©® 
&n& tfae laor«as« in the reiuelng Taluti ©f the iafflrolytates 
®#a»iirtd hf S«ttMliiatl©a ©f tte redmelag sugars foraed 
turliig tilt eoiirfie ©f tbe l^drolysls. It caa be noted in 
Flgar® 1 that tl» aaltase-fr®# ftlpbs-aa^rla®®® studltft by 
laara-faaii, mA e».ltwell (15^) ©bow aarked dlf-
f ®i*«»ef0 froii tht gl«e0st)l«t of AgBergllltte ai.ger in thflr 
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bftta Solmrdlnger' dixtrla t© tos Jhydroli-sed by tfe« 
glueoBid&®0. ffee, aad gm&&. SefaaFdlagtP Asxtrim mre 
eyelie alfh«»-l«glm0O|iyF»ja©«lde§ Mviof f And S gltteofi® 
petptetiwly,.' hy l,^-.altfefi'-®-#Meo8ldle 
li,iikRg««, Til® ^gaaaa Setafdiagsr dtxti'ltt Jhydfolyzed toy 
tilt gltaoeiidsts© t© fl-w©©#® and m ©tlitp jrtdweiag 
Tim dlff«F®iie« in tiit activity ®f tli« purified glaeosidss® 
towaydi tte® tetta •and gaaaa dfx:t'f»l»s m&f pre^sMy due to 
til® dlffsrtii#!! im 6im hetwmn the tm sttfeBtratt# whieii poe-
flMy play® & ®lfiilfiea»t roXe la tba itsFle yeqtiireaenti 
of tilt ensyat-'sttbstrate jp®soti©a# §laeoit appegtrsd to b« 
tlie sole bydFolysls prodaet of tJat tiydrolyie® ©f tii« fari-
our BubstF&tee tto&t w©i»« liydi»©ly,E«d by th# ptti?ifl©d glueosi-
d&»® matil the very latt stagee of tto,® hydrolyies. loth 
panoi© aat geatiobl©«e iiyifolyisd by tk® glttcofildaet# 
P&nof® is a .ti*isa.@®JhaFld@ ooiBpostd ®f tMr®® gltioos® «ait« 
Jointd by one alptoa-l,^- aad. ©»® • alpM-l»6"glueo@idie 
linkage, ftntiobiote 1« a di»se©l».«jpi€e the two glucoe® 
tiniti of wlilofe: »© Joined by m beta-l,6-gl«©©#itio llnk.ag«. 
It app«fti*fi that' tlie fImoofitai® of .Aeisaggillna nig®g is not 
sptoific tor t&t •alpfa&->l,4-gitt©o#ldie llnkagt la M&ltost, 
but is eatable of l^droXytdag it&reh®#, tte®ir^ coaponent®, 
and tbeir feydyolygis prodaets, file parlfied gltteoaida#® 
algo'sJiowtd iti ability t© iiydpolyz® botli th« alplm* and 
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fl. illMMlEX 
lipsurl® aoetst# wat foumd to pr«©lplt«t® aueii &f 
tlie mwrated ®at»i*i®.l# la tlie wad# oold flltrat©, 
Tlie fla©©ii4®»e lii ©rigliial aold f lltrstt wai 
mt isaactlTatet mr laliitelt«4 toy fetmTj 
attal ialte te 3»?5 x. 1®"^ »©lar om^mtrntlomw, 
ftos itlpli&-.am.yls«e sold flltrat© wa« 
€«©!•#&»«€ toy 60 per mmt »ft«p IM asreurle aoet&te 
Pi*®eipl%&tloa of til® glmeasita®# toy ©rgani© eolvtRtt 
apptsret t© i»®quipe tfe® pwmmm® Qf mm® Inergaal® 
loan* Dlalyzei ®f tto» tmymt did not 
pFtoipltate with a©«t©n«» After aadltlou of r»-
mQUlm sulfat# t© tb# tialysti eslMti®®, tJat ©azymt 
was precipitated toy a®ttout, 
freelpltatlen wltli aoeton# ef %h» gliieo®ida«s In 
th@ easyae aolMtion tJtet l»a prtflously fee.©ii pr«-
elplt&ted mith »«rearle ae«tstt gavt alaoit quant1-
tatlT® rteoT@i*y ©f tfe® «fiiy»t. gr«&t bwlk of 
the glucosita.®® w&t pr«eiplt«.t®a toy tlas 3© to 55 
per ctnt metom fpm&tim* 
At to©tfe pi Itvel# 4,5 and 6»0, tl» glmeesidai® 
apptarea t© precipitate to©»t wltli tltfeer &e@toa« 
1?2 
OF aanonliia gulf ate* fbsm way b® two protein 
fr&etloBs pmameing tlit a®tiTity. 
5#. iotl«» etoloriA®, »®ga®ilaa lalfatt, mA potastlnffl 
dihyfipogtri plioipto&te w®i*« fom€ not twitatolt foi* 
ppfolpltstlng tJ» »olt glmooiiam®©t 
6* frest»»t ©f tM« partially jpiplflea mzym% solu­
tion with fvon 4 to ® p@i» ce»t aetlvated eai»bon 
r@moT®€ mmh. of tlie eol©f@d *t@3Plsls fi*om t.l^ 
easya© eolutioa but dlA not adeoFb the glttooeldaee. 
7, Gtllt# aM «llio& g#l wtr® obt#i*Ted to rtaov© auofe 
©f tl» alpiift-.amylase. fti*y little puylfieatlon of 
tilt gl«®o«idaBe fmm alpM-aaylas# wae aeM®T«d 
wltfa. #tarcli adsorption. 
8. Ill® pai»lfi«t glwoosifiaB® wsi obterTea to iiyfirolyz© 
• not only a&ltoas but alio 8tai»eii«g, their ooaponeat®, 
&Bd tii#li» liydrolytifi pfodaots* §ltteo®«, ant no 
other rtdttolftg imgar, was tii® sole hydrolyslft 
p-rofittct m ladteat®d by p&ptr ohroBiatograpiiy. 
fh# tiydrolytle setion of the pmrlfitd gluoosldas® 
on ®ta,rch aftpearea to bt eliaraeteriztd by tb@ slow 
disapptarano® of long chain fragnente aeeonpaiilea 
by & oorrtspondlafly Imrg® In retoeing 
•r&ltie,. ftnd tlff»red aarkeaiy froo tfe« byarolytle 
feotloa of ftlpJm-s.iiyl&s« oa staroh# 
1?3 
9* Mttiiyl mud beta Sehardlnger dextrin 
w©r® m% i^droljzta by tfa@ papifitd glueoeldage. 
10, §lueos# wae the eel® fcydrolyel# prodmet of the 
fayii»®ly«if #f gaaaa ielmrdiager dej^trln* glyeogen, 
paftofie, eellobloi#, aat geutlebios© by tM purified 
«@lt gl«<8©#lda««. 
11* file parlfied glueeeltase apptareS stabl# «t 
giiow«d €@er«&s«4 rat® «f hydrelyslt after iitatlng 
&% ant wft® e6»pl®tely Inaetivattd by hmtltig 
mt 70®e, 
12» fte® pi eptimwR fer tM gltaeoelda®© antlen on »&ltoit 
and tl» liat&r frmmtlon of potato itarcli is Bome-
wJtert bttwtea pi 4,0 and 4,4, 
13, fli# Mielmtli® ©oaitaats obtained for th© action'of 
tlie f>Mrlfl«d glaO'Ogidase wtro 0,45J per oent or 
1,33 X 10**^ I for ®altQ-s«, 0,0216. per ctnt or 
1,44 X 10**® 1 for tiie. liBtar fraction of ©om 
it«reii,. and 0*0191 p«r e«iiit or 1,27 x 10*"^ M .for 
tlie braii©fe«t fr&etion ©f oorn stareh. 
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